MINIMUM MAINTENANCE COSTS 
PROTECTIVE COATINGS 
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The service life your equipment—the efficiency your production 
schedules the ultimate value your investment and maintenance 
dollars all are vitally dependent the continuing performance 
protective coatings specified your plant. Thus, success failure 
your coatings can mean the difference between tremendous losses 
substantial savings. 
assure coating performance that provides long-lasting, low-cost 
protection, two steps are absolute essentials, right from the start. You 
need the right coating for each specific exposure, and must 
AMERCOAT ELIMINATES THE GUESSWORK—MINIMIZES MAINTENANCE COSTS 
First all, AMERCOAT provides the right coating for the particu- 
problem. From the complete AMERCOAT line, possible 
provide specific coatings for specific exposures achieve specified pro- 
tective performance. 
addition, you receive the added value conscien- 
industrial corrosion contro]. With the assistance and on-the-spot 
trained representative, you get the best possible application 
proper attention surface preparation and correct coating techniques. 
Investigate AMERCOAT now. It’s your surest way effective, long- 
term corrosion control. experienced representative near you serve 
you. For complete details write today. 
4809 Firestone South Gate, Calif, HOUSTON, TEXAS 
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ALODIZING 


Alodizing with new technique the 
protective coating aluminum, was made available for 
production-scale use 1946. Since that time Alodizing 
has largely supplanted the more elaborate, costly and 
time-consuming anodic treatments the aircraft and 
other industries. 


Continuous and successful industrial use has clearly 
demonstrated the simplicity and economy the Alodiz- 
ing process well the effectiveness the “Alodine” 
coatings, particularly base for paint. 
fact, paint-bond that Alodized aluminum provides has 
‘ound superior that possible with chromic 
acid 


corrosion-resistance unpainted aluminum Alo- 
with Nos. 100 300 excellent, easily 
the requirements Specification MIL-C-5541. 
However, need for protection unpainted aluminum, 
even better than that obtained with chromic acid ano- 
has long been recognized. 


IMPROVED DEVELOPED 
ACP RESEARCH CHEMISTS 


Several years intensive research have now led 
new type “Alodine,” designated “Alodine” No. 
1200. This new protective coating chemical forms 
amorphous mixed metallic oxide coating low dielectric 
resistance that provides unusually high corrosion-resist- 
ance for unpainted aluminum. addition, forms 
excellent paint bond that approaches closely the high 
quality obtained with the earlier types “Alodine.” 

After having been tested for conformance with Specifi- 
cation MIL-C-5541, “Alodine” No. 1200 now about 
into production. 


PROCESS DETAILS 


“Alodine” No. 1200 the only essential chemical 
needed prepare the coating bath and the final rinse 
bath. One its unique features that can used 
tanks immersion process, or, multi-stage power 
washer spray process, or, with slight adjustment 
pH, with brush portable spray equipment 
manual process. This means that even where the simple 
production equipment not available, where touching 
damaged coatings previously Alodized anodized 
required, excellent protection and paint bonding can 
still obtained with practically equipment. 


Trade Mark 
Reg. Pat. Off. 


All three methods application easily meet the re- 
quirements Specification MIL-C-5541. 


Process sequence for all three methods application 
the same for other standard grades “Alodine” 
such Nos. 100, 300, and 600, viz.: Pre-cleaning. 
Rinsing. Alodizing. Rinsing. Acidulated rins- 
ing. Drying. 

Coating time immersion process ranges from 
minutes and mechanized spray process about 
seconds. “Alodine” No. 1200 baths are operated 
room temperatures (70° 100°F.) and heating 
required only the bath has gotten cold after “down” 
period. 


RECOMMENDED USES FOR 


No. 1200 


“Alodine” No. 1200 specifically recommended for 
coating wrought products that are not painted 
are only partially painted; and for coating casting 
and forging alloys whether not these are painted. 
“Alodine” Nos. 100 and 300 are still recommended for 
coating wrought products such venetian blind slats, 
awnings, etc., that are invariably painted. 


COMPLIANCE WITH TENSILE 
REQUIREMENTS OF MiIL-C-5541 


CHROMIC 
ACID passes 


ANODIZING 


BRUSH passes 
passes 


No. 1200 passes 
passes 


DIP passes 


No. 1200 
passes 

DIP passes 


fails 


No. 100 


CONVENTIONAL 
CHROMATE ails 


fails 
TREATMENT 1000 fails 
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THESE NEW DOW ANODE 
SPECIFICATIONS MEAN DOLLAR- 
AND-CENTS SAVINGS YOU 


Other Imp. 
Magnesium 


New high purity Dow Magnesium Anodes 


give you more hours cathodic protection 


per dollar than any previously available 


Cost cathodic protection now sharply reduced, thanks 
new high purity Dow magnesium anodes. Because 
common impurities that cut efficiency have been greatly 
diminished, the new Dow anodes last far longer and give 
you more ampere hours protection. 


That means less frequent replacement—major savings 
labor well the anodes themselves. 


Dow’s new specifications for high purity magnesium 
anodes result from some 1,200 individual anode efficiency 
tests, covering more than 120 batches magnesium 
alloy. Ample field testing, under varied conditions, has 


proved the findings the Dow magnesium laboratories. 


Now available the complete range shapes and sizes 
cast anodes, the new high purity anodes 
another important step Dow’s continuing program 
magnesium research and development. 


you have underground corrosion problem, Dow 
magnesium anodes offer the truly dependable solution— 
unaffected power line failure dried-up ground beds. 
Phone your nearest Dow sales office distributor 
Dow anodes for full details. THE DOW CHEMICAL 


Midland, Michigan, 314K. 
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CANADIAN REGION 


R. J. LAW, Director; The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I. RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
1070 Hornby St., Vancouver, 


B. C. 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oi! Ltd., 
300 Ninth Ave. W., Calgary, 
Alta. 


Edmonton Section 
(Being Formed) 

F. W. HEWES, Interim Chair- 
man; Canadian Protective 
Coating Ltd., 9336 91st Street, 
Edmonton, Alberta. 


Hamilton-Niagara Section 


H, W. HYSLOP, Chairman; 
United Gas & Fuel Co. of 
Hamilton, Ltd., 82 King St. 
E., Hamilton, Ontario, Can- 
ada. 

R. J. BERKOL, Vice-Chair- 
man; Atlas Steels Ltd., Wel- 
land, Ontario, Canada. 

H. C. WADE, Secretary-Treas- 
urer; The Steel Co. of Can- 
ada, Ltd., Hamilton Works, 
Wilcox Ave., Hamilton, On- 
tario, Canada. 


Montreal Section 


H. G. BURBIDGE, Acting 
Chairman; 1700 Sun Life 
Building, Montreal, Quebec. 


Toronto Section 


T. R. B. WATSON, Chairman; 
Corrosion Service, Ltd., 21 
King St. E., Toronto, On- 
tario, Canada. 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada. 

R. J. LAW, Secretary; The In- 
ternational Nickel Co. of 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada. 


Vancouver Section 


F. M. CAZALET, Chairman; 
British Columbia Electric 
Co, Ltd., Vancouver, B. C. 

G. E. MAYNARD, Vice-Chair- 
man; G. S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 
urer; Wilkinson Co., Ltd., 
190 West 2nd Avenue, Van- 
couver, B. C. 


NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
St., Detroit, Michigan 

R. E. WICEN, Chairman; 
Chain Belt Co, of Milwaukee, 
1600 W. Bruce St., Mil- 
waukee, Wisconsin 

W. A. DERINGER, Vice- 
Chairman; A. O. Smith 
Corp., 3533 North 27th St., 
Milwaukee, Wisconsin 

H. F. HAASE, Secretary- 
Treasurer; 2202 South 28th 
St., Milwaukee, Wisconsin 


Chicago Section 


L. W. EWING, Chairman; 
Standard Oil Co. of Indiana, 
910 S. Michigan Ave., Chi- 
cago, Illinois. 

R. I, LINDBERG, Vice-Chair- 
man; Sinclair Research Lab- 
oratories, Inc., 400 E. Sibley 
Blvd., Harvey, Illinois. 


L. W. PETERSEN, Secretary; 
Swift & Company, U. 
Yards, Chicago, Illinois. 

R. W. FLOURNOY, Treasurer; 
Corn Products Refining Co., 
Chemical Division, 3216 
Prairie Ave., Brookfield, 
Illinois. 


Cleveland Section 


WILLIAM W. PALMQUIST, 
Chairman; National Carbon 
Company, Box 6087, Cleve- 
land 1, Ohio. 

THOMAS H. HOWALD, Vice- 
Chairman; Chase Brass and 
Copper Co., 1155 Babbitt 
Road, Cleveland, Ohio. 

JANE RIGO, Secretary-Treas- 
urer; American Steel & Wire 
Co., Wire Ave., Cleveland, 
Ohio, 


Detroit Section 

JAMES F, HIRSHFELD, 
Chairman; The Hinchman 
Corporation, 1208 Francis 
Palms Bldg., Detroit 1, 
Michigan. 

EUGENE V. IVANSO, Vice- 
Chairman; Detroit Testing 
Labs., Inc., 554 Bagley Ave., 
Detroit, Michigan. 

DAVID L. HILL, Secretary; 
Timken Detroit Axle Co., 
100-400 Clark Ave., Detroit, 
Michigan. 

PROCTOR G. COATES, Treas- 
urer; Michigan Bell Tele- 
phone Co., 312 Potawatomi 
Blvd., Royal Oak, Michigan. 


Eastern Wisconsin 
Section 


ROBERT A. HUSEBY, Chair- 
man; A. O. Smith Corp., 3533 
North 27th St., Milwaukee, 
Wisconsin, 


ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy, Wisconsin. 


HAROLD F. HAASE, Secre- 
tary-Treasurer; 2202 South 
28 Street, Milwaukee, Wis. 


Greater St. Louis Section 

CAMDEN A. COBERLY, 
Chairman; 316 Oak Manor 
Lane, Webster Groves 19, 
Missouri. 

WILLIAM J. RIES, Vice- 
Chairman; Tretolite Com- 
pany, St. Louis 19, Missouri. 

ROBERT D. SANFORD, Secre- 
tary; Nooter Corporation, 
1400 South Second St., St. 
Louis 4, Missouri. 

DONALD H. BECKER, Treas- 
urer; Reilly Tar & Chemical 
Corp., P. O. Box 370, Granite 
City, Illinois. 


Kansas City Section 

L. F. HEVERLY, Chairman; 
Great Lakes Pipeline Co., 
5425 Chadwick Rd., Kansas 
City, Missouri. 

R. A. KELLEY, Vice-Chair- 
man; Minnesota Mining & 
Mfg. Co., 4224 West 73rd 
Terrace, Prairie Village, 
Kansas. 

. C. BERRINGER, Secretary- 
Treasurer; Panhandle East- 
ern Pipe Line Co., 1221 Balti- 
more Ave., Kansas City, 
Missouri. 


Southwestern Ohio 


Section 

ARTHUR D. CASTER, Chair- 
man; 38 Arcadia Place, Cin- 
cinnati, Ohio. 

W. A. LUCE, Vice-Chairman; 
The Duriron Co., Inc., Box 
1019, Dayton, Ohio. 

LEWIS M. LEDERER, Secre- 
tary; Inner-Tank Lining 
Corp., 1097 Wade St., Cin- 
cinnati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Co., 
General Engineering Depart- 
ment, P. O. Box 960, Cin- 
cinnati 1, Ohio. 


NORTHEAST REGION 


L. B. DONOVAN, Director; 
Consolidated Edison Co. of 
New York, Inc., 4 Irving 
Place, New York. New York. 

KEMPTON H. ROLL, Chair- 
man; Lead Industries Assoc., 
420 Lexington Ave., New 
York 17, New York, 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Marcus Hook, Penn- 
sylvania. 

EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts. 


Baltimore Section 

ALLEN L. ALEXANDER, 
Chairman; 1710 Oakcrest 
Drive, Alexandria, Va. 

ADOLPH BIALECKI, Secre- 
tary-Treasurer; U. S. Indus- 
trial Chemicals Co., Re- 
search Labs., Box 1956, 
Baltimore, Md. 


Genesee Valley Section 

ORSON J. BRITTON, Chair- 
man; Pfaudler Company, 
1000 West Avenue, Roches- 
ter, WN. 

JOHN A. TEMMERMAN, 
Vice-Chairman; City of Ro- 
chester, 242 Main St. W., 
Rochester, N. Y. 


NELSON B. CARTER, Secre- 
tary-Treasurer ; Eastman 
Kodak Co., Kodak Park 
Wks., Bldg. 23, Rochester, 
N. Y. 


Greater Boston Section 

JOHN SWIFT, Chairman; A. D, 
Little, Inc., 30 Memoria} 
Drive, Cambridge, Massachu- 
setts. 

A. ORMAN FISHER, Vice- 
Chairman; Monsanto Chemi- 
cal Co., Everett Station, Bos. 
ton, Massachusetts, 

J. DWIGHT BIRD, Secretary- 
Treasurer; The Damp ney 
Co., 1243 River, Hyde Park, 
Boston, Massachusetts. 


Kanawha Valley Section 
GEORGE F. ORR, Chairman; 
United Fuel Gas Company, 
Box 1273. Charleston, W. Va. 
J. M. BATES, Vice-Chairman; 
Carbide and Carbon Chemi- 
cals Co., 437 MacCorkle ive,, 
South Charleston, W. Vi. 
TEORGE W. KLOHR, £vcre- 
tary; E. I. duPont de 
Nemours & Co., Box 993, 
Charleston, W. Va. 
CONRAD L. WIEGERS, T:eas- 
urer; Allied Services, Ine., 
Spring & Bullitt Sts, 
Charleston, W. Va. 


Metropolitan New 


York Section 

M. BERMANN, Chairman; 
Brooklyn Union Gas Co., 197 
St. James Place, Broc <lyn, 
New York. 

F. J. LeFEBVRE, Vice-Chair- 
man; Electro Rust-Proofing 
Corp., Box 178, Newark 1, 
New Jersey. 

R. H. LUCKE, Secretary-T reas- 
urer; Esso Standar Oil 
Company, Box 222, Linden, 
New Jersey. 


Philadelphia Section 

H. H. BENNETT, Chairman; 
Socony-Vacuum Oil Co., Ince., 
Paulsboro, N. J. 

. PETTIBONE, Vice-Chair- 
man; American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 

F. SPENCER, Secretary- 

Treasurer; Keystone Shipping 
Co., 1000 Walnut Street, 
Philadelphia, Pa. 


Pittsburgh Section 

FRANK E. COSTANZO, Chair- 
man; The Manufacturers 
Light & Heat Co., 2202 
Vodeli St., Pittsburgh 16, 
Pennsylvania. 

WAYNE W. BINGER, Vice- 
Chairman; Aluminum (Com- 
pany of America, Box 172, 
New Kensington, Pennsyl- 
vania. 

L. G. ROYSTON, Secretary; 
Royston Laboratories, In- 
corporated, Blawnox, l’enn- 
sylvania. 

WILLIAM G. RENSHAW, 
Treasurer; Allegheny Lud- 
lum Steel Corp., Bracken- 
ridge, Pennsylvania. 


Section 

A. C. MENGEL, Chairman; 
American Locomotive Co. 
N. Jay Street, Schenec! 

E. L. SIMONS,  Vice-C! 
man; General Electric 
Research Lab., Box 
Schenectady, N. Y. 

3, S. COOK, Secretary-Tr 
urer; General Electri: 
Chemistry Dept., 15 
Avenue, Scotia, N. Y. 


Southern New Engla 


Section 

A. W. TRACY, Chairr 
American Brass Com 
Waterbury, Connecticut 

F. M. BARRY, Vice-Chair 
Scoville Mfg. Compan... 
Mill Street, Waterbury, © 
necticut. 

L. M. RASMUSSEN, Secré 
Treasurer; Manning Ma 
& Moore, Inc., 250 E. 
St., Stratford, Connecti 
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Western New York 
Section 
JAMES E. SHIELDS, Chair- 
man; 820 College Ave., Ni- 
agara Falls, New York. 
J. E. THORNBERG, Vice- 
airman; Hooker Electro- 
ical Co., Box 344, Ni- 
agara Falls, New York, 
WILLIAM R. WARDROP, 
Secretary-Treasurer; Metal- 
Cladding, Inc., 128 Lakeview 
Ave., Buffalo, New York. 


SOUTHEAST REGION 


E. D. McCAULEY, Director; 
‘ican Cast Iron Pipe Co., 
2603, Birmingham, Ala- 


VAN NOUHUYS, Chair- 
Southeastern Pipe Line 
Box 1737, Atlanta, 
ria. 

PUTNAM, Vice- 
irman, Anti-Corrosion 

nsufacturing Co., 2464 
orial Drive, S. E., At- 

Georgia, 

VINES, Secretary-Treas- 
Koppers Company, Inc., 
-roducts Division, Wood- 

Alabama, 


Section 


LYNN JOHNSTON, Chair- 
American Tel. & Tel. 

, 1139 Hurt Bldg., At- 
ita, Georgia. 

(MOND F. TRAPP, Vice- 
airman; 3431 Sherman 
i, Hapeville, Georgia. 

M. ERGANIAN, Secre- 
Treasurer; Pipe Line 
ice Corp., 1734 Candler 
lg., Atlanta, Georgia. 


Jacksonville 
Section 


HENRY T. RUDOLF, Chair- 
man; Atlantic Coatings Co., 
Inc., P. O. Box 2976, Jack- 
sonville 3, Florida. 

H. E. ALEXANDER, 
tary-Treasurer; 

Gay Paint Co., 
3176, Station F, Jacksonville, 
Florida. 


Miami Section 


JOSEPH B. PRIME, JR., 
Chairman; Florida Power & 
Light Co., Box 3100, Miami, 
Florida. 

J. 8. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida. 

NICHOLAS O. BOUTZILO, 
Secretary-Treasurer; Peoples 
Water & Gas Co., Box 1107, 
North Miami, Florida. 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director; 
Shell Oil Co., Box 2527, 
Houston, Texas. 

H. L. BILHARTZ, Chairman; 
Atlantic Refining Co., Box 
2819, Dallas, Texas. 

CLIFFORD L. BARR, Vice- 
Chairman; Shell Oil Co., 
Richards Building, New Or- 
leans, La. 

JOHN E. LOEFFLER, Secre- 
tary-Treasurer; Thornhill- 
Craver Co., Box 1184, Hous- 
ton, Texas, 

JOHN W. NEE, Assistant Sec- 
retary-Treasurer; 

Paint. Mfg. Co., Inc., 
Agnes St., Corpus Christi, 
Texas, 


Central Oklahoma Section 

Cc. H. KOPP, Chairman; Pep- 
bers Refining Co., Box 1713, 
Oklahoma City, Okla, 

CLYVE C. ALLEN, Vice- 
Chairman; Anderson - Prich- 
ard Oil Corp., Liberty Bank 
Bld ‘, Oklahoma City, Okla. 

LOY!) GOODSON, Secretary- 
Treasurer; Oklahoma 
ura’ Gas Co., 213 N. Broad- 
Way, Shawnee, Okla. 

DAN H. CARPENTER, Trus- 
tes Sohio Petroleum Co., 
Tower, Oklahoma 
City, Okla. 
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Corpus Christi Section 


Cc. F. WARD, Chairman; Mag- 
nolia Petroleum Co., Refin- 
ing Dept., Box 1179, Corpus 
Christi, Texas. 

JOHN P. WESTERVELT, Vice- 
Chairman; Pontiac Pipe Line 
& Export Co., Box 1581, 
Corpus Christi, Texas. 

RAYMOND H. PFREHM, Sec- 
retary- Treasurer; Humble 
Pipe Line Co., Box 1051, 
Corpus Christi, Texas. 

FRED W. HODSON, Trustee; 
Johns-Manville Sales Corp., 
401 N. Toucahua St., Corpus 
Christi, Texas. 


Houston Section 


L. G. SHARPE, Chairman; 
Humble Pipe Line Co., P. O. 
Drawer 2220, Houston 1, 
Texas. 

J. A, CALDWELL, Vice-Chair- 
man; Humble Oil and Ref. 
Co., Box 2180, Houston, 
Texas. 

R. C. BOOTH, Secretary- 
Treasurer; 5719 South Seas, 
Houston, Texas. 

OLIVER OSBORN, Trustee; 
Dow Chemical Co., Freeport, 
Texas. 


New Orleans-Baton 
Rouge Section 


JACK T. MARTIN, Chairman; 
The Texas Company, Pro- 
duction Dept., P. O. Box 252, 
New Orleans, Louisiana. 

FRANK S. BIRD, Vice-Chair- 
man; The California Co.. 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, Louisiana. 


RUSSELL W. SCHUTT, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 193, 
New Orleans, Louisiana. 

T. B. WOGAN, Trustee; Prod- 
ucts Research, Inec., Box 
6116, New Orleans, Louisiana. 


North Texas Section 


J. GORDON MEEK, Chair- 
man; Metal Goods Corpora- 
tion, Box 7086, Dallas, Texas 

PAUL C. FLEMING, Vice- 
Chairman; Gulf Oil Corp., 
Drawer 1290, Ft. Worth, 
Texas. 

Cc. L. SLOVER, Secretary- 
Treasurer; Keith-Kote Co., 
Box 928, Grand Prairie, 
Texas, 

J. C. SPALDING, Trustee; Sun 
Oil Co., Box 2880, Dallas, 
Texas. 


Permian Basin Section 


JOHN A. KNOX, Chairman; 
The Western Company, Box 
310, Midland, Texas 

JOHN C. WATTS, First Vice- 
Chairman; Humble Pipeline 
Co., Box 1390, Midland, 
Texas 

BOB WARDEN, Second Vice- 
Chairman; Shell Oil Co., Box 
3832, Odessa, Texas 

JAY STAFFORD, Secretary- 
Treasurer; National Tank 
Co., 1102 East Pine St., Mid- 
land, Texas 

T. M. NEWELL, Trustee; Car- 
dinal Chemical Co., Box 
2049, Odessa, Texas 


Rocky Mountain Section 


WAYNE H. SCHULTZ, Chair- 
man; Dearborn Chemical Co., 
245 Equitable Building, 
Denver, Colorado. 

KARL S. HAGIUS, Vice-Chair. ; 
Colorado Interstate Gas Co., 
Box 1087, Colorado Springs, 
Colorado. 

JOHN F. FUGAZZI, Secretary- 
Treasurer; Public Service Co. 
of Col., 900 Fifteenth Street, 
Denver, Colorado. 


Sabine-Neches Section 


CHARLES A. RIDENOUR, 
Chairman; Magnolia Petro- 
leum Co., Box 3311, Beau- 
mont, Texas, 

CRAWFORD E. CHAISSON, 
Vice-Chairman; Cities Serv- 
ice Refining Corp., Rt. 1, 
Box 323 D, West Lake, 
Louisiana. 

CHARLES E. HUDDLESTON, 
Secretary - Treasurer; 
Socony Paint Products Co., 
Box 2848, Beaumont, Texas. 

R. P. CLARKE, Trustee; At- 
lantic Refining Co., Box 849, 
Port Arthur, Texas. 


Shreveport Section 

W. F. LEVERT, Chairman; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, La. 

RAYMOND C. JORDAN, Vice- 
Chairman; United Gas Pipe 
Line Co., Box 1407, Shreve- 
port, La. 

G. V. JONES, Secretary; Ar- 
kansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 

M. A. LUBY, Treasurer; Treto- 
lite Co., Box 4094, Shreve- 
port, La. 

W. A. BROOME, Trustee; 
Arkansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 


Teche Section 


GEORGE M. HARPER, Chair- 
man; Union Oil Co. of Cali- 
fornia, Box 421, Abbeville, 
Louisiana. 

GUS VOGLER, Vice-Chairman; 
Allen Cathodic Protection 
Co., P. O. Box 264, Lafay- 
ette, Louisiana, 

JAMES H. BOOKSH, JR., Sec- 
retary-Treasurer; United Gas 
Corp., Box 435, New Iberia, 
Louisiana. 

GEORGE M. HARPER, Trus- 
tee; (address above). 


Tulsa Section 


M. C. CALLAHAN, Chairman; 
Gulf Oil Corp., Pipe Line 
Dept., Box 661, Tulsa, Okla. 

R. E. LEMBCKE, Vice-Chair- 
man; Cities Service Research 
& Development Co., 920 E. 
3rd St., Tulsa, Okla. 


SAMUEL E. BOSLEY, Secre- 
tary; 2947 E. 22nd S&t., 
Tulsa, Okla. 

R. J. LAFORTUNE, Treasurer; 
Reilly Tar & Chemical 
Corp., Box 7031, Tulsa, Okla. 

J. N. HUNTER, Trustee; Serv- 
ice Pipe Line Co., Box 1979, 
Tulsa, Okla. 


WESTERN REGION 


L. L. WHITENECK, Director; 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 

ROBERT H. KERR, Chair- 
man; Southern California 
Gas Co., Box 3249 Terminal 
Annex, Los Angeles, Cali- 
fornia. 

DEAN E. STEPHAN, Vice- 
Chairman, Chicago Bridge & 
Iron Co., 612 S. Flower, Los 
Angeles, California. 

R. E. HALL, Secretary-Treas- 
urer; Union Oil Company, 
Research Center, Brea, Cali- 
fornia. 


Los Angeles Section 

Ss. J. ARTESE, Chairman; 
Shell Oil Co., Inc., Box 728, 
Wilmington, California, 

S. K. GALLY, Vice-Chairman; 
1061 Mar Vista Ave., Pasa- 
dena, California. 

E. H. TANDY, Secretary- 
Treasurer, Standard Oil Co. 
of California, Box 97, El 
Segundo, California, 


Salt Lake Section 

HARRY R. BROUGH, Chair- 
man, Mountain Fuel Supply 
Co., 36 South State St., Salt 
Lake City, Utah. 

GEORGE R. HILL, Vice-Chair- 
man; Fuel Technology Dept.. 
University of Utah, Salt 
Lake City, Utah. 

JOHN W. COX. Secretary- 
Treasurer; Utah Oil Refin- 
ing Co., P. O. Box 898, Salt 
Lake City 10, Utah. 


San Diego Section 

D. P. ARMBRUSTER, Chair- 
man; San Diego Gas & Elec- 
tric Co., 861 Sixth Ave., San 
Diego 1, California 

DALLAS G. RAASCH, Vice- 
Chairman; La Mesa, Lemon 
Grove, Spring Valley Irriga- 
tion District, Box 518, La 
Mesa, California 

OTTO L. HEPNER, Secretary- 
Treasurer; San Diego Water 
Dept., Alvarado Filtration 
Plant, La Mesa, California 


San Francisco Bay Area 


Section 

D. R. LOPER, Chairman; 
Standard Oil Co. of Cali- 
fornia, 225 Bush Street, San 
Francisco, Calif. 

H. H. SCOTT, Vice-Chairman; 
Shell Oil Company, 1546 
Brown Street, Martinez, 
Calif. 

R. CULVER, Secretary- 
Treasurer; Oscar Krenz, 
Inc., 6th & Ashby Sts., Berk- 
eley, Calif. 


NEWS REPORTS FOR CORROSION 


News reports activities regions, sections 
and other subdivisions the National Associa- 
tion Corrosion Engineers should reach Cen- 
tral Office NACE before the tenth the month. 
preceding the month which the report 


published. 


Secretaries who not already have supply 
are invited ask for copies the form “News 
Report for Corrosion” which facilitates making 
reports meetings. Notices future meetings 
will carried the “NACE Calendar” the 
News Section when information provided 


time. 


News meetings corrosion interest 
whatever origin are welcomed and will car- 
ried when space permits. 
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CONCENTRIC-SUPPORT INSULATORS 


Provide low-cost, dependable protection for 
right-of-way crossings Simple install with 
ings Support blocks center pipe casing, 
spacer blocks provide clearance through casing 
Available for all combinations pipe and 
casing diameters. 


CASING BUSHINGS 


Provide water-tight seal even under the worst 


conditions out-of-round casing Unaffected 


dirt, moisture backfill during after further 


installation (no dope, adhesive shield 


from casing provides economical cathodic 


sive proce 


protection. 


Easily installed with Write for Bulletin 249-A 


common hand tools. 


TULSA OKLAHOMA 


tub: 


OAKLAND EDMONTON CALGARY TORONTO BUENOS AIRES DURBAN, NATAL, SOUTH AFRICA 
“Hastelloy” 


— 
2 
: 
4 


alloys can help solve 
your problems, For 
further information, contact the near- 


Haynes Stellite Company office. 


distinguishes exclu- 
sive process the Smith Corpora- 
tion, Milwaukee, Wisconsin. 


TRADE-MARK 


Nickel-base, corrosion-resistant alloys available 
sheet, plate, bar stock, welding rod, welded 
tubing and pipe, cast pipe and pipe fittings, sand 
precision-investment castings. 


1954 


a registered trade-mark of Union Carbide and Carbon Corporation. 


Strips alloy are being 
this 44-ft. long tower 
give added corrosion resistance. 
The entire inside surface the vessel 


covered with thick sheet. 


SEALING OUT CORROSION 


This lining alloy will 
resist acids and alkalies. attached 
steel the Smithlining* spotweld 
process, one the many ways 
attaching alloys steel. 
Use lined-sheet economical 
means handling severe corrosives. 


Haynes Stellite Company 
Division 
Union Carbide and Carbon Corporation 
General Offices and Works, Kokomo, 


Sales Offices 
Chicago.— Cleveland Detroit Houston 


Los Angeles—New York—San Francisco—Tulsa 


be 


CORROSION AND GAS 
EQUIPMENT (Formerly Condensate 
Well Corrosion) 


BUCHAN, Chairman 
Humble Oil Ref, Co. 
Box 2180 
Houston, Texas 


GRECO, Vice-Chairman 
United Gas Corp. 
Box 1407 
Shreveport, La. 


Pacific Coast. Frank Davie, chairman, Shell 
Oil Co., Los Angeles 14, Calif. Hill, 
vice-chairman, Petroleum Corp., Los 
Angeles 54, 


Condensate Well Corrosion. R, C. Buchan, 
chairman. Humble Oil & Refining Co., Hous- 
ton, Texas. 


Sweet Well Corrosion. Bilhartz, 
chairman; Greenwell, vice-chairman, 
both with Atlantic Refining Co., Box 
2819, 


Sour Oil Well Corrosion, J. A. Caldwell, co- 

chairman, Humble Oil & Ref. Co., Box 2180, 

Houston, Texas, and R. L. Elkins, co-chair- 

Shell Oil Corp., Box 1509, Midland, 


Metallurgy—Oil and Gas Well Equipment. 
F. A. Prange, chairman; Phillips Petroleum 
Co., Bartlesville, Okia. 


Sulfide Stress Corrosion. R. S. Treseder, chair- 
man; Shell Development Co., Emeryville, Cal. 


Corrosion Oil String Casing. Jack Battle, 
chairman; Humble Oil & Ref, Co., Box 2180, 
Houston, Texas. 


Oil Field Structural Plastics. Thornton, 
co-chairman; Atlantic Refining Co., P. O. Box 
2819, Dallas, Texas; B. W. Bradley, co-chair- 
man, Shell Oil Company, Tulsa, Okla. 


Evaluation of Inhibitors for Use in Oil & Gas 
Wells. J. C. Spalding, Jr., co-chairman, Sun 
Oil Co., Dallas, Texas. Greco, co-chair- 
man, United Gas Corp., Shreveport, 


GALVANIC ANODES FOR CATHODIC 
PROTECTION 


ROBINSON, Chairman 
The Dow Chemical Co. 
616 East Grove St. 
Midland, Mich. 


WAHLQUIST, Vice-Chairman 
Ebasco Services 
Rector St. 
New York, 


Correlation Data From Operating 
tions, L. R. Sheppard, chairman, Shell Pipe 
Line Corp., Houston, Texas. 


ANODES FOR USE WITH IMPRESSED 
CURRENTS 


PEABODY, Vice-Chairman 
Ebasco Services 
Rector St. 
New York, 


MINIMUM CURRENT REQUIREMENTS 
FOR CATHODIC PROTECTION 


SUDRABIN, Chairman 
Electro Rust-Proofing 
No. Main St., 

Belleville, 


SCHMIDT, Chairman 
Dow Chemical Company 
Midland, Michigan 


EX-OFFICIO MEMBERS 


WALTER ROGERS 
AARON WACHTER 
CAMPBELL 
(Chairmen all numbered committees 


listed below are members the full com- 
mittee) 


CORROSION PROBLEMS INVOLVED 

PROCESSING AND HANDLING 

CHEMICALS 

PAUL GEGNER, Chairman 
Columbia-Southern Chemical Corp. 
Barberton, Ohio 


Corrsoion Sulfuric Acid. Bulow, chair- 
man; Bridgeport Brass Co., Grand St., 
Bridgeport, Conn. Luce, vice-chairman; 
The Duriron Co., Box 1019, Dayton, Ohio. 


Sub-Surface Corrosion by Alkaline Solutions 
(Caustic Embrittlement). C. F. Pogacar, chair- 
man; Atlantic Refining Co., 260 South Broad 
St., Philadelphia, Pa. 


Corrosion Acetic Acid. Teeple, 
chairman, International Nickel Co., Inc., 
Wall St., New York City. 


Corrosion by Chlorine. R. 1. Zimmerer, chair- 
man; Westvaco Chemical Division, Food Ma- 
chinery & Chemical Corp., Drawer 8127, 
Charleston West Virginia. 


Corrosion Acid, English, chair- 
man; Oak Ridge National Laboratory, 
Box P, Oak Ridge, Tenn. 


PROTECTIVE COATINGS 

LIEBMAN, Chairman 
Pitmar Centrifugal Machine Corp. 
1319 Varner Drive 
Pittsburgh 27, Pa. 

KENNETH TATOR, Co-Chairman 
Kenneth Tator Associates 
Montour St. R.D. 
Coraopolis, Pa. 

PACIFIC (West Coast Div.) 

Whiteneck, Chairman 
Long Beach Harbor Dept. 

Long Beach Cal, 


Organic Coatings and Linings for Resistance 
Chemical Corrosion, McFarland, 
chairman; Hills-McCanna Co., 3025 
Ave., Chicago 18, Munger, co- 
chairman, Amercoat Corp., 4809 Firestone 
Bivd., South Gate, Calif. 


Protective Coatings for Resistance Atmos- 
pheric Corrosion, L. L. Sline, chairman; Sline 
Industrial Painters, 2612 Terminal Drive, 
Houston, and Howard C. Dick, vice-chairman, 
Products Research Service, inc., Box 6116, 
New Orleans, La. 


Protective Coatings for Resistance Marine 
Corrosion, Raymond P. Devoluy, chairman. 
C. A, Woolsey Paint & Color Co., 229 E. 
42nd St., New York 17, N. Y. 


Protective Coatings in Petroleum Production. 
Jack P. Barrett, chairman; Stanolind Oil and 
Gas Company, Tulsa, Okla. 


Surface Preparation for Organic Coatings. 
L. R, Whiting, chairman, Bakelite Corp., 30 
East 42nd St., New York 17, 
Frye, vice-chairman, Research Dept., Beth- 
lehem Stee! Co., Bethlehem, Pa. 


Glass Linings and Vitreous Enamel. G. H. 
MclIntyre, chairman. Ferro-Enamel Corp., 
Harvard & 56th St., Cleveland 5, Ohio. 


Corrosion Resistant Construction with Masonry 
and Allied Materials. Robert R, Pierce, chair- 
man. Pennsylvania Salt Manufacturing Co., 
1000 Widener Bldg., Philadelphia, Pa. 


Asphalt Type Underground Protective Coat- 


ings. R. J. Schmidt, chairman; California Re- 
search Corp., 200 Bush St., San Francisco, Cal. 


MATERIALS FOR USE HIGH 


PERATURES 


SCHEIL, Chairman 
Director Metallurgical Research 
Smith Corporation 
Milwaukee, Wisconsin 


CORROSION WATERS 


KENDALL, Chairman 
National Tube Division 
United States Steel Corp. 
Frick 

Pittsburgh 30, Pa. 


Corrosion Gulf Coast Cooling Wate, 


Charles Dillon, chairman, Carbide 
Carbon Chemicals Co., Texas City, 
Brooks, vice-chairman, Dow 
Company, Freeport, Texas. 


CORROSION INHIBITORS 


ROBERT WISE, Chairman 
National Aluminate Corp. 
6216 West 66th Place 
Chicago, 


WASCO, Vice-Chairman 
The Dow Chemical Co. 
Mich. 


IDENTIFICATION 
PRODUCTS 


IMHOFF, Chairman 
Research Supervisor, Lab. 
Allis-Chalmers Mfg, Co. 
Milwaukee Wis. 


EFFECT ELECTRICAL GROUNDING 


CORROSION 


GLEN APPLEMAN, Chairman 
Pennsylvania Power Light 
Ninth Hamilton St. 
Allentown, 


ANNUAL LOSSES DUE CORROSION 


ALQUIST, Chairman 
The Dow Chemical Co. 
Midland, Michigan 


INSTRUMENTS FOR CORROSION 
MEASUREMENTS 


HAYWARD, Chairman 
Engineering Experiment Station 
University 
Urbana, 


Electrical Holiday Inspection 
Lyle R. Sheppard, chairman, Sheil Pipe 
Corp., Houston, Texas. 


CORROSION CONTROL 


TRANSPORTATION INDUSTRIES 


BARDWELL, Chairman 
Chicago Eastern Railroad 
Danville, 


MAGEE, Vice-Chairman 
Assoc. Amer. Railroads 
Technology Center 
Chicago 16, Ill. 


Corrosion Railroad Tank Cars 


portation Co., E, Chicago, Indiana. 


TP-15B Railroad Suppliers Corrosion 
Materials, Swann, chairman, Std. 
way Equipment Co., 4527 Columbia 


Hammond, Ind. 


TP-15C Corrosion Railroad Hopper 


Robert Byrne, chairman, 


Railroads, Technology Center, Chicago 


March, 
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DIRECTORY TECHNICAL COMMITTEES 


ELECTROLYSIS AND CORROSION 
CABLE SHEATHS 


IRWIN DIETZE, Chairman 
Dept. Water Power 
City Los Angeles, Cal. 


Stray Railway Current Electrolysis, M. D. 
chairman, Illinois Bell Telephone 
Co., 212 West Randolph St., Chicago Ill. 
Svetlik, co-chairman, Northern Indiana 
Service Co., 5265 Hohman Ave., 
Ind, 


| TP-16B Corrosion of Lead and Other Metallic 
Soeaths. T. J. Maitland, chairman, American 
Co., Sixth Ave., New York 13, 
Howell, co-chairman, Public Serv- 
Gas Co., 200 Boyden Ave., 
\splewood, N. J. 


C-thodie Protection of Cable Sheaths. R. M, 

towall, chairman, Amer. Tel. & Tel. Co., 

1538 Union Commerce Blidg., Cleveland 14, 

Pokorny, co-chairman, Cleveland 

Co., Public Sq., Cleve- 
Ohio. 


sts and Surveys. F. E. Kulman, chairman, 
Consolidated Edison Co. of N. Y., Inc., 4 
Irving Place, New York 3, N. Y. J. C. Howell, 
chairman, Public Service Electric & Gas 
o., 200 Boyden Ave., Maplewood, N. J. 


Corrosion and Protection Pipe-Type 

Cobles. Frank Kahn, chairman, Philadelphia 

ce Co., 2301 Market St., Philadelphia 
a. 


Nonmetallic Sheath Coatings. Geo. H. Hunt, 
chairman, Simplex Wire Cable Co., 
Sidney St., Cambridge 39, Mass. 


TP-17 STANDARDIZATION PROCEDURES 
FOR MEASURING PIPE COATING 
CONDUCTANCE 
HUDDLESTON, Chairman 


Huddleston Engineering Co. 
Bartlesville, Okla. 


TP-18 INTERNAL CORROSION FACILITIES 
FOR STORAGE AND TRANSPORTA- 
TION PETROLEUM 


SHARPE, Chairman 
Humble Pipe Line Co. 
Houston, Texas 


Internal Sour Crude Corrosion Pipe Lines 
and Tanks, John Watts, Jr., chairman, 
Humble Pipe Line Co., Box 1390, Midland, 
Tex, Randell L. Ekins, co-chairman, Shell 
Oil Co., Box 1509, Midland, Texas. 


TP-18A 


Internal Corrosion of Products Pipe Lines. 
Parker, chairman, Plantation Pipe 
Line Co., Box 1743, Atlanta, Ga. Raymond 
Hadley, chairman, Sun Pipe Line Co., 1608 
Walnut, Philadelphia 3, Pa. 


TP-19 CORROSION DEICING SALTS 

KULMAN, Chairman 
Consolidated Edison Co. Y., Inc. 
Irving Place 
New York 

HART, Vice-Chairman 
Bell Telephone Co. 
208 West Washington St. 
Chicago Ill. 


See Page February issue for schedule the meetings NACE 
Technical Committees held Kansas City during the Tenth An- 
nual Conference and Exhibition March 15-19. 


for cathodic protection 


MAGNESIUM ANODES 


Corrosion control for under-ground and under-water 


pipelines and other metal structures regardless all 


other methods used. 


APEX are 
available in #7 Ib. 
and 32 \b. bare anode 
with or without wire, 
or complete packaged 
anode with wire and 
back-rill ready for 
instal! tion, 


Anode folders technical consultation with our engineers 


available upon 


2537 WEST TAYLOR STREET CHICAGO 12, ILLINOIS 
6700 GRANT AVENUE CLEVELAND OHIO 


efficient 
economical answers 
your pipeline 
corrosion problems! 


WOOD-LINED 
STEEL PIPE 


Combines the strength steel with 
the durability wood. Provides 
these outstanding advantages low 
long life, chemical 
resistance, greater flow capacity, high 
structural and impact strength, light 
weight. Ideal for corrosive liquids, 
gases and fumes. 


STEEL PIPE 


Affords maximum resistance abra- 
sion, and corrosive oils, greases, 
solvents, bleaching liquors, fats, acids 
and other chemicals and aromatics. 
All Saran rubber linings are carefully 
applied hand and are rigidly in- 
spected trained personnel and 
electric spark testing devices. 


FABRICATED PIPING 
AND ASSEMBLIES 


Michigan Pipe Company has been 
leader the production special 
purpose piping since 1869. Fabricated 
Pipe, fittings and assemblies are 
duced exact specifications car- 
bon steel, stainiess steel and Monel 
metal, 


All types MPC corrosion-resistant 
piping come standard lengths and 
special order your specifications. 
For additional information concern- 
ing your special needs write our 
Engineering Department. 


Announcing new 


ZINC for 


CATHODIC PROTECTION 


These seven anode shapes have been developed harness the 


full potentialities zinc current source for the 
protection underground, underwater, steel structures—o: 
for the grounding electrical equipment. Whether your needs 
involve pipeline, building and construction, water tank marine 


installations probable that one these anode shapes—cast 
our well-known Horse Head Special (99.99+% pure) 
will the job with maximum efficiency. 

will gladly send you specifications and prices for these 
zinc anodes, will work with you the development other 
anode designs meet any unusual requirements. you have 
not explored the advantages high purity zinc for grounding 
electrodes for the cathodic protection steel, urge you 
write for full information. 


THE NEW JERSEY ZINC COMPANY 


Products Distributed 


THE NEW JERSEY ZINC SALES COMPANY 


160 Front Street 221 Salle Street 


LING OP 


March, 


TUBING, CASING, GATHERING LINES, 
PRODUCTS LINES AND TANKAGE 


Kontol organic corrosion preventive which affords pro- 


tection forming tough protective film over metal sur- 
faces. Its protective influence persistent and continuing, 
that its benefits are noted surface, well the 
sub-surface, equipment. 


Kontol protects against the various forms corrosive attack, 
including hydrogen embrittlement and hydrogen blistering. 
Useful protecting all types primary production equip- 
ment, also has been found useful secondary recovery 
water-flooding, where its bactericidal properties are 
added advantage. addition these usages, Kontol has 
also proved effective preventing corrosion natural gas- 
oline plants. 


For complete information, ask your 


Tretolite field engineer, write to: 


DIVISION THE PETROLITE CORPORATION 
SAINT LOUIS 19, LOS ANGELES 22, CALIFORNIA 
Chemicals and services for the petroleum industry 
DEHYDRATING DESALTING CORROSION INHIBITING SCALE PREVENTING 
PARAFFIN REMOVING WATER DE-OILING 


4 


For six years the engineers this large butadiene plant kept cutting samples 
out their INSUL-MASTIC coatings. They wanted determine the con- 
dition the metal insulation underneath. What they found was satis- 
factory that INSUL-MASTIC was specified when the three new towers above 


ilt. takes excellent results command 


such critics. 
and corrosion Protect your vessels, Vaporseal your insulation with INSUL-MASTIC 


250°F. Our techni- coatings. For many long years they will halt weather, acids, alkalis, moisture 
cal engineers are vapor and other causes corrosion. 

available help you What INSUL-MASTIC has done the plant above has been repeated 
with this and other hundreds plants. Specify proven protection. Specify INSUL-MASTIC 
coating specifications. Superior coatings. 


Think first the 
coatings that last! 


CORPORATION 
Oliver Building Pittsburgh 22, 


Representatives Principal Cities 


xii 


4 
4 4 
Pa. 
March, 


you can count the written specifications 
PITT CHEM Modified Enamel! 


Specifications are the tip-off any enamel’s Pitt Chem Modified Pipeline Enamel 
plication service. That’s why it’s soim- product. rigidly conforms written speci- 
portant check before you buy These specifications have been pub- 
make sure that the enamel held close lished for your convenience and welcome 
tolerances within the specifications that have the opportunity send them you. Write 
been laid down. today! 


wad 504586 


Send For Free Booklet PROTECTIV 
Tells the importance each 

specific gravity, sof- 
tening point, penetration, ash, etc., 
and gives the complete specifica- 
tions Pitt Chem Modified 
Enamel. Write for your free copy! 
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CORROSION 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good, 


encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention, 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents, 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


President 


Gulf Oil Corporation, Houston 


Treasurer 
BRANNON. 


Koppers Co., Westfield, 


University Texas, Austin 


incorporated association without capital stock, chartered under 
the laws Texas. Its affairs are governed Board Directors, elected 
the general membership, Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1953-54 


Houston, Texas 


President 


Emeryville, Cal. 

Houston, Texas 


1061 Building. Houston Texas 


Treasurer 


California 


Committee 


Committee 


Committee 


Vice-President 


Shell Development Company, Emeryville, 


Past President 


Ohio State University, Columbus 


Directors Officio 
BALDWIN, Chairman Regional Manag 


The Dow Chemical Company, 


Representing Active Membership 


Interstate Oil Pipe Line Co., Shreveport, La. 


NORMAN 


Phillips Petroleum Co., Bartlesville, Okla. 


Representing Regional Divisions 


WALTER CAVANAGH.. (North Central) 1953-56 
Parker Rust Proof Company, Detroit, Mich. 


(Western 1952-55 


Johns-Manville Sales Corp., New York, 
NOPPEL, Chairman Policy and 


Ebasco Services, Inc., New York, 


HOXENG, Chairman Publication Com 
United States Steel Corp., Pittsburgh, Pa. 


SCHMIDT, Chairman Technical 
Midland, 


Representing Corporate 


The Crane Company, Chicago, 


Aluminium Laboratories, Ltd., Kingston, Ont. 


United States Corp., Pittsburgh, Pa. 


Dow Chemical Corp., Midland, Mich. 


United States Steel Corp., Vandergrift, Pa. 


1953-56 


1951-54 


ment 


ng 
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Nic 


Humble Pipe Line Company, Houston 


DERK HOLSTEYN........ (South Central) 1953-56 
Shell Oil Company, Houston, Texas 


International Nickel Co. Canada, Ltd., Toronto 


Board Harbor Commissioners, Long Beach, 


(South East) 1952-54 


American Cast Iron Pipe Co., Birmingham, 


(North East 
Consolidated Edison Co. Y., New York City 


events 
the 
happy 
growt! 
its 
the res 
all 
membe 
jun 
the cal 
Perh 
tion 
ber 
during 
somew 
sents 
zation. 
the 
active 
Section 
during 
basic 
and 
The 
the 
tions 
Was ¢ 
1953 
details 
year, 
and 


*Guit ¢ 
Corros 


: 
(c) 
| 
é 


953-56 
952-55 


1953-56 
1953-56 


onto 
1952-55 


1952-54 


1951-54 
City 


ment 


actices 


OFFICIAL MONTHLY PUBLICATION 


National Association Corrosion Engineers 


Association Individuals and Organizations Concerned with Control Corrosion 


Houston Texas 


March, 1954 


No. 


Statement the Association’s President 


NACE Continues Its Healthy Growth 


WALTER ROGERS* 


RESIDENT NACE for 1953-1954, the 


events which have transpired, judge whether 
the satisfactory progress has been made and 


postulate the immediate and long term goals. 
happy report that NACE continued its healthy 
growth during the year. This continued growth and 
its multitude major accomplishments have been 
the result the valiant afforts many individuals 
atall levels the society’s activities. 

Almost without exception, gains have been made 
all along the line. Our most important asset our 
members and this respect the active membership 
showed its usual increase. total 615 active and 
junior members were added the rolls during 
the calendar year. This brought the total active mem- 
bership 4096 December 31, 1953. 

Perhaps the only respect which the organiza- 
tion has not shown the desired growth the num- 
ber corporate members. gain was made 
during the year bring the total 381. This was 
somewhat below the goal set the Board and pre- 
sents challenge which being met the organi- 
zation. Complete plans were made the Board 
the March 1953 meeting formulate corporate and 
active membership committees the Regional and 
Sectional level. These committees went into action 
during the early Fall and are now earnestly work. 
believed that this mechanism presents the best 
basic plan for increasing all grades membership 
and will given long term trial. 

The growth the organization further shown 
the increase number Sections during the 
year. January 1953 five regions with sec- 
tions region, the Canadian, 
Was inaugurated Chicago during the 
annual conference, although the preliminary 
details had been worked out during the previous 
year, region now has total four sections 
and are process formation. The other 
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Corp., Houston, President of the National Association of 


Engineers, 


regions have likewise been active the formation 
new sections. all, January 1954, total 
sections the six regions have been formed and 
are functioning. least six ten more are proc- 
ess formation. This increase satisfactory 
numerically but greatest importance through 
the fact that represents growth the basic level 
where organization counts. 

Regional meetings increased importance during 
the year. Next the section meeting, the regional 
meeting the member’s most important opportunity 
attend and participate the work the Associ- 
ation. During 1953 four the regions held least 
one technical meeting and two these held two 
each. The largest the regional meetings continues 
that the South-Central Region. This was 
three day meeting with registration 503. The 
Western Region held two day meeting with 
registration 164. The two North East meetings 
were one day each with 195 registrants. The 
South East Region held two one-day meetings with 
registration 123. feeling that these 
regional meetings are second importance only 
the national meeting and the holding least one 
annual technical meeting each region 
encouraged. 

The Association completing major undertak- 
ing re-vamping the Technical Practices Commit- 
tee. This change organization was made necessary 
the growth the work being done these com- 
mittees which was resulting unwieldly struc- 
ture. The reorganization designed reclassify the 
committees into industry functional groups. The re- 
duced number main committees permits the gov- 
erning technical committee composed 
workable number members. addition the 
reorganization which was announced the January 
1954 issue and becomes effective March 
18, 1954, procedure manual covering the formation 
procedures, responsibilities and authorities these 
committees has been prepared. This manual has been 
carried full Corrosion. further means 
strengthening the work the technical committees 


CORROSION 


the Association planning obtaining full time 
secretary for the technical committee work. 

While the technical work the Association 
growing rapidly, there are still some facets 
which the society has not yet been able prosecute 
diligently hopes the future. This the 
sponsoring specific research projects colleges 
and research institutions. Such projects require ex- 
tensive financial resources. These are available from 
various foundations’ funds for such projects but 
still remains for NACE determine those corrosion 
projects which are sufficiently worthy research 
warrant requesting funds for them. 

The Education Committee has cooperated with 
large number universities give short courses 
corrosion subjects. Attendance these courses has 
consisted both members and non-members 
every case, however, the registrant has 
definite interest corrosion. While these courses are 
not run NACE, the society has both duty and 
opportunity cooperating with the sponsoring body 
see that the speakers, the subject matter and the 
ultimate success the course the credit cor- 
rosion engineering and that the net result the dis- 
semination correct and useful information the 
causes and prevention corrosion. The Association 
further has very selfish interest these courses 
for they provide means membership growth. The 
Education Committee has one the great responsi- 
bilities the organization, for within this group lies 
one the greatest possibilities furthering the 


aims the society, one which “to promote the 
prevention corrosion, thereby curtailing economic 
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waste and conserving natural resources.” The 
courses during the year were held six 


These were the Universities California, 
and Los Angeles, Wisconsin, Oklahoma 


The national meeting always one the 
annual events the society. the best 
program obtainable presented, the opportunit 
exists for all technical committees meet, the 
committees plan their future work for the year, 
the manufacturers exhibit their corrosion preventiy 
measures. The meeting Kansas City, March 
19, 1954 promises continue the success the pre 
ceding meetings. excellent technical 
been arranged and more exhibit space will 


sented than any previous meeting. 


Last but not least are the thanks due the 
office for the excellent and efficient way 
has handled the ever increasing work load. 


Association grows membership and the 


bers increase their activity the Association, 
does the work the national office, which 
keep the flow work moving steady 
rupted stream. This small task and the 
way which our Executive Secretary and his 


perform their duties matter which the 
bers should take pride. 

closing, feel that the year has been success 
ful one for the Organization and that progress 
been made. wish for successors the same help 
ful spirit from the members which received, and! 
know that long this continues will 
strong and useful Association. 
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Effect Operating Conditions Corrosion 
Hot Water Piping 


HENRY SHULDENER 


USEFUL life piping systems build- 

influenced not only the character 
the and its but certain 
other namely, the design and fabrication 
the and its operating 

now generally accepted that there one 
kind pipe which the universal answer the 


there usually preferred kind pipe for par- 
water supply. Enlightened practice today 
local experience and the services cor- 
rosion engineer before making decision the 


kind pipe use. Municipal water departments 
are not concerned with the corrosion 
pipes buildings but the problems and complaints 
arising from such corrosion are now demanding their 

Whatever the final choice pipe, galvanized 
iron, galvanized steel, brass copper, operating 


conditions are sure influence corrosion rates. 


striking example the effect operating conditions 
the life hot water galvanized piping systems 
New York City afforded the case two 
buildings constructed approximately the same time 
the same area and supplied with the same water. 
One was hotel and the other apartment build- 


ing. The apartment house system required major 


replacements within ten years because clogging 
and consequent poor flow, whereas the hotel system 
remained excellent shape. The reason for this 
puzzling situation, which led the owners the 
apartment house condemn the quality the pipe 
installed their property, was simply the difference 
operating conditions. 

the case the hotel, hot water was furnished 
hours day, and temperatures and circulation 
were thermostatically controlled. the case the 
apartment building, hot water was furnished for only 
about hours daily, with thermostatic 
controls. addition the temperature the water 
permitted fall during the night. The breath- 
ing the piping system due the large variations 
temperature caused flaking off rust films and 
consequent exposure fresh surfaces continuous 
corrosion, 


Control the Hot Water Temperature 


One the most important considerations affect- 
ing the life piping systems buildings regula- 
tion hot water temperature, which should held 
within the range desirable for normal domestic sup- 


* A paper presented at the Ninth Annual Conference, National Asso- 
Clation of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. 


HENRY SHULDENER—President and Tech- 
nical Director Water Service Laboratories, 
New York, Mr. Shuldener native New 
York City, was educated the city’s public 
schools and holds 1920 BSCHhE from New 
York school engineering. His 
whole professional life has been devoted 
water treatment and corrosion prevention. 
has invented several chemical feeding devices, 
published many technical articles and 
member Association Consulting Chemists 
and Chemical Engineers, ACS, NACE, AIChE, 
AWWA, Electrochemical Society and other 
organizations. 


Abstract 


The useful life hot water piping buildings 
influenced not only the character the water 
circulated, its potential corrosiveness and scale form- 
ing properties and the piping material but also 
group factors which may called operating 
conditions. 

Affecting operating conditions significantly the 
design and fabrication distribution systems. 

understanding these factors will make im- 
proved service and longer pipe life possible. 

Faulty hot water circulation creates number 
problems including fluctuating temperatures which 
frequently leads overheated water and conse- 
quently accelerated corrosion and joint leaks 
caused excessive expansion and contraction 
strains. 

Modern hot water generation and distribution in- 
volves control devices such aquastats and mix- 
ing valves which the building superintendent ordi- 
narily not sufficiently experienced with adjust 
and maintain. Improper maintenance causes many 
pipe systems ruined excessively high water 
temperatures. Proper design, maintenance and oper- 
ation which produces adequate supply circu- 
lated hot water the proper temperature not only 
saves wasted fuel and water but helps prevent 
clogging sediment and the products acceler- 
ated corrosion. 


ply apartment houses, hotels and office buildings. 
This range between 130 and 140 degrees Heat- 
ing the water beyond that point increases its corro- 
siveness materially. Excessively high temperatures 
cause reversal potentials galvanized pipe* re- 
sulting accelerated pitting and also, rapid dezinci- 
fication yellow brass piping® well pinhole 
pitting copper tubing. Moreover, high tempera- 
tures magnify the expansion and contraction strains 
that contribute the starting leaks screwed 
connections. The means used control the temper- 
ature will depend the way the water being 
heated. 

Figures and show hot water heating arrange- 
ments most commonly used larger buildings. Fig- 
ure shows the water being supplied from storage 
tank heated steam taken from the steam boiler. 
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Cold Water Feed 
The flow steam the heating coil the tank aquastat that starts and stops the oil late 
regulated thermostatically controlled valve required maintain the temperature the take 
the steam line and this valve actuated ther- between 180 and 200 degrees Some oper: 
motatic element immersed the water near the top are inclined switch off the controls 
the tank. but this not good practice. Heat should 
Figure shows method providing hot water tained hours daily minimize temperature 
that has come into wide use recent years. tuations. The level the water the boiler 
sists instantaneous heater immersed the kept high enough that tubes the 
water the steam boiler. Cold water passes through taneous heater are always submerged. 
this heating coil where usually heated beyond vented 
the desired temperature and then passed through Circulation the Hot Water Supply Actually 
mixing valve blending valve, through which cold Another important operating condition 
water also flows. expansion element the merits close attention circulation the hot water sound 
operates control automatically the flow means keeping the hot water circulating 
water that the final mixture has temperature the faucets outlets all times that the 
130 140 degrees whatever temperature flow hot water provided such outlets. 
the valve set for. there are large radiation losses circulation also avoids excess fluctuations temper 
between the heater and the faucets the ature which otherwise occurs when lukewarm 
the water entering the system set little higher. first appears faucet and then hot water 
When non-scaling water supply being used, running. already stated, such 
the section piping between the heater discharge expansion and contraction strains 
and the mixing valve should red brass and are common contributory cause 
though the remainder the system may galvan- temperature fluctuations tend dislodge 
ized iron steel) because that particular section rust formed galvanized iron lines and this the 
will usually have withstand the 180 200 the effect discoloring the water and 
temperature developed before tempering the smaller diameter pipes. Leaks and clog dif 
mixing valve. ging lines equivalent cost destruction verti 
Instantaneous heaters sometimes have restrict- corrosion because the pipe longer serviceable retur 
ing effect the flow water during peak rates and must replaced. 
the heaters are designed that the total cross- Providing prompt supply water outlets 
sectional area the tubes too small. Lack un- the waste water and heat entailed 
derstanding this has led unnecessary pipe re- running off large volumes lukewarm The 
placement. would well the manufacturers heated water while waiting for 
gave consideration supplying heaters with larger For example, 100 tenants find necessary 
number tubes preference depending off warm water 100 degrees for minutes dail 


Figure 2—Instantaneous heater. 


smaller number longer tubes for the same heat rate gpm, total gallons day 
transfer surface. each, the loss heat units per months will 

When building equipped with instantane- 430 gallons oil. per gallon 
ous heater the operation the boiler during the equivalent approximately $50. Add this De! 


summer months when the steam off controlled the 75,000 gallons water wasted per 
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cost approximately $15 and one arrives 
for water wastage plus heat units $65 
monthly. 

Figures and show simplified diagrammatic 
the hot water distribution systems most com- 
used. Figure (Direct Feed System) shows 
water leaving the hot water generator and going 
horizontal distributor the basement, off which 


taken laterals that connect feed risers. Off 
are taken the branch lines the fixtures. 
riser has circulation return line connecting 
main the basement and the circulation 
back the hot water tank. This 
hot water piping system the one most fre- 
the buildings garden-type housing 

(Overhead System) shows diagramat- 
design piping system commonly used 
tall where all hot water piping under 
pressure. There down feed supply line 
cold water from the roof tank the hot 
the basement. From the hot water 
feed hot water riser goes hori- 
the roof and off this distributor 
connected down feed risers, off which 
the branch lines the fixtures. The risers 
circulation return system the base- 


interesting point out that the design 
type distribution design was inspired the 
remove the dissolved oxygen which re- 
when the temperature raised the hot 
generator. This oxygen was intended 
the line taken off the top the overhead. 
however, most these air-vent lines be- 
clogged and inoperative, thus failing fulfill 
sound theoretical concept. common incidental 
the sputtering air from fixtures because 
the failure the air venting. Disturbance de- 
and consequent discolored water another 
Moreover, has been found that the 
distribution line the first become cor- 
and require replacement. This the most ex- 
pipe replace because its location, re- 
opening the roof, whereas the older 
feed systems the main distributor easily 
the basement. 
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the past has been common practice rely 
the difference density (resulting 
different temperatures) between the water 
vertical supply risers and the water the verti- 
return lines. recent years, however, has been 
that positive circulation means 


causes sluggish circulation are 
necessarily due corrosion. They are the resist- 
Binces oO} 


‘red by: 


pockets high points the system. 
iment accumulations low points. 

horizontal runs piping. 

lequate size return pipes. 
fective check valves. 
hardness deposits pipes. 


CORROSION HOT WATER PIPING 


Pockets are formed the air which comes out 
solution points low pressure the piping sys- 
tem due raising the temperature the water 
the hot water generator. Municipal supplies normally 
are saturated with air oxygen temperature and 
pressure conditions existing the reservoirs, i.e., 
atmospheric pressure and temperature the water. 
When the water reaches the city undersaturated 
due the approximate two six atmospheres (30 
psi psi) delivery pressure. However, rise 
temperature due heating will establish the basis 
for supersaturated condition; thus, when the pres- 
sure drops high points the building, air will 
released. Unless the piping properly vented the 
air will accumulate the high points the system 
and will interfere with circulation. This trouble 
avoided the “direct feed” system the air being 
vented through the topmost fixtures whenever water 
drawn. accomplish this, the circulation return 
riser joined the up-feed riser below the highest 
fixture. (See Figure 3.) 

With the “overhead” system the horizontal distri- 
bution main the top floor, under street pressure, 
may vented through the highest fixtures, the 
main the roof and above the highest fixtures 
can vented through float-operated air trap in- 
stalled the roof. the building fed from roof 
tank the hot water piping vented running 
pipe from the highest point the overhead main 
point above the level water the tank (see 
Figure 4), has been mentioned. 

All domestic water supplies contain little sedi- 
ment. The amount may not noticeable the 
consumer but will accumulate gradually low 
points the system, such the foot the risers, 
horizontal return lines where flow 
slow and the bottoms hot water storage tanks. 
the first case the resultant interference with the 
circulation can avoided largely 
“heels” (tees and drain valves) the foot the 
risers and returns allow for occasional flushing. 


Check valves are installed return lines pre- 
vent “flow reversal” which would allow cold water 
back the returns and thus reduce the tempera- 
ture water outlets. When reversal does take 
place, tenants usually complain that the hot water 
that its temperature fluctuates. This 
trouble generally found result from defective 
check valve operation, insufficient number 
check valves someone having removed the flaps 
from the checks attempt increase the flow 
water the faucets permitting flow from both 
the riser and the return. (See Figure 4.) 
one check valve used 
and usually located the end the circulation 
main the basement. This check valve, operating 
properly, will prevent cold water from backing 
into the return lines but will not prevent water from 
one down feed riser backing into another. 
the the distribution systems described 
here possible for tenants, particularly those 
the lower floors supplied from the bottoms 
adjacent return risers the supply from the over- 
head restricted deposits. This flow reversal, 


many buildings only 


two way flow, may have the effect maintaining 
the desired volume flow the faucets but will 
cause complaints about low temperatures and prob- 
ably about discolored water. overcome these tem- 
perature complaints check valves should installed 
the return line from each riser. 

has been observed many installations that 
the circulating pump installed not sufficient 
capacity maintain sufficient circulation. large 
buildings building developments with long runs 
horizontal pipe necessary use centrifugal 
pump sufficient capacity return the water 
temperature not less than 100 degrees pump 
should installed with automatic controls 
starts when the temperature the return water falls 
below 100 degrees and stops when the tempera- 
ture goes 110 120 degrees. 


thermometer should installed the main 
hot water supply line the superintendent engi- 
neer can observe the temperature the water any 
time, otherwise some the controls could out 
order without his knowledge. Sometimes neces- 
sary balance the system partly closing the 
valves the return risers nearest the pump be- 
cause the tendency for most the return water 
pulled through nearby lines. this happens there 
will little, any, circulation through risers and 
returns farthest from the pump. 

many garden-type apartment house develop- 
ments Federal Housing Administration construc- 
tion, hot water for number buildings supplied 
from single hot water generator. The main hot 
water supply line from the generator branches off 
two directions calling for two separate circulation 
return lines the hot water The usual 
arrangement for the circulation return line 
joined the water handled one circulation 
pump. has been found with this arrangement that 
there may great difference between the return 
lines the amount water circulated and that re- 
versal flow direction may take place from one loop 
the other with consequent discoloration the 
water from disturbance the accumulated sediment. 
avoid these difficulties recommended that 
check valve installed each return line rather 
than one check valve the pump. 

has been observed also many garden apart- 
ment developments that the circulation return lines 
are pipe. Even small amounts sediment 
accumulated small horizontal lines will greatly 
restrict their capacity. recommended that these 
lines least 34-inch brass copper and 1-inch 

important solve the operating problems 
causing poor hot water circulation because com- 
plaints tenants regarding low fluctuating tem- 
peratures usually lead the superintendent raise 
the temperature the entire supply effort 
eliminate the complaints. doing may aggra- 
vate the situation starting another cycle trou- 
bles due excessively high temperatures. Again 
obvious that corrosion rates the pipe are closely 
related operating conditions. 
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One effect corrosion galvanized 
galvanized wrought iron pipes build 


Design and Fabrication the Piping System 


Reference already has been made 
which reflect the original design the water 
bution system. Good design and fabrication 
make for greatly improved services and longer lif 
Here are some suggestions: 

Use gate valves instead globe valves, 
cause they offer less resistance flow 
they not accumulate sediment 


Every effort should made remove 
burrs caused pipe cutting, because they 
vide places for sediment accumulate 


The use bushings, street ells and reducing 


Pipe compound should spread the 
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valves. 


Hot water storage tanks should 
with full-size manholes permit 


cleaning. 


Dirt and sediment traps should 
the heels all vertical lines the form 


clean-out tees with drain valves. 


flush-out points should also 


horizontal lines. 


Supply branches from horizontal mains are 
taken from the top half the pipe. This 


Ground joint unions should not used 
vanized jobs. Experience has shown that 
brass seat has been the cause 
ized corrosion within the union that 


striction eventually develops. 


Ample pipe sizes should used allow 
the increasing frictional resistance caused 


corrosion. This particularly importani the 
case the smaller pipes. 


may thus cause restrictions, bottlenecks ani 
reduce the flow water. Corrosion 
gets the blame. 


fittings should minimized because they, 


cause bottlenecks providing shoulder 


the build-up deposits which reduce 
flow. Corrosion usually gets the blame. 


threads only and not the thread the fit 
ting. the latter done, compound fre 
quently pushed into the fitting where 


fies and forms bottleneck reduce the 


flow. Corrosion usually gets the blame. 

places where iron and brass are joined 
cause the use brass fixtures, some easil 
replaceable iron nipples should provided 
the junction the two metals absorb 
effect the galvanic current created. 
Instantaneous tankless heaters should 
provided with the necessary connections 


“backwashing” them remove sediment 


otherwise tends accumulate. Dirty coi's 
reduced volume hot water—another 
tion compensate raising temperat 


Corrosion Different Kinds Pipe 
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deposit iron oxides that will restrict the flow 
water that the useful life the pipe ended 
before may penetrated the pitting action 
the has been estimated that may take 
1/40th the thickness the pipe wall con- 
into rust completely clog iron pipe. The 
and type corrosion galvanized pipe depends 
the following factors: 


The corrosiveness the water. 

conditions. 

brass pipe corrosion takes the form 
over the entire pipe surface. When the plugs 
the pipe wall, leaks result. Also, when de- 
occurs the base the threads where 
the metal with small pinhole perfora- 

tions, particularly higher critical temperatures. 

Red pipe resistant the action most 
but not all. may become pitted and 
that has replaced. Both red brass 
pipe and copper tubing may impart blue-green 
corrosive waters even though the action 
the water the metal would comparatively small. 


Treatment the Water 

treatment the entire water supply 
diminish its corrosiveness. The treatment most usu- 
employed add lime the water because 
that the cheapest material use when very large 
water are involved. The usual practice 
feed sufficient lime that the water equi- 
with calcium carbonate. 

Lime cannot used readily the treatment 
the water supply individual buildings because 
difficulty feeding the lime, individual con- 
have recourse other treatments such 
sodium silicate’ with without other alkaline sub- 
called for the composition the par- 

number years ago attempt was made 
several buildings New York City protect the 
piping passing the water through 
which consisted essentially tank containing scrap 
iron which removed the oxygen from the water. The 


too 


Procedure never was very because oper- 
difficulties that arose, including the necessity 
filtering the rust and color from the water after 
left the deactivator. 

The supplementary treatment water building 
systems not new. Water Service Labora- 
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cities for over years. Sodium silicate has been the 
basis the treatment.’ Two large municipalities 
have taken the lead recognizing the value and 
necessity such supplementary treatment and have 
enacted controlling codes and ordinances. New York 
City did and Detroit 1943.° 


Other Uses Water Buildings 

Modern construction incorporating the use cir- 
culating water systems such radiant heating sys- 
stems, hot water heating systems and the cooling 
water for large air conditioning systems has posed 
further corrosion problems which again are in- 
timately related operating conditions. For ex- 
ample, there seems difference opinion 
the advisability treating water radiant and 
other hot water heating systems for the purpose 
preventing corrosion scale formation. Water Serv- 
ice Laboratories believes that treatment called for.™ 

Theoretically, such systems not need water 
treatment because might supposed that there 
makeup required, i.e., the same water stays 
them all the time and once its corrosive effect has 
been expended further corrosion takes place. 
matter fact, however, has been found gener- 
ally that for several reasons there turnover 
water which requires feeding into the system the 
dissolved corrosive gases salts 
present the makeup. 

tanks frequently become water-logged 
because failure replenish the air pocket that 
each rise temperature water may discharged 
through the relief valves and when the temperature 
drops new water must enter the system. 

The expansion tank normally the discharge 
side the pump. The pump suction connection 
lower pressure which times may fall below 
atmospheric pressure and this can result drawing 
air into the system. Automatic air vents may dis- 
charge air present above saturation but they cannot 
remove dissolved air. 

Another cause turnover loss water the 
packing glands certain types pumps, leaking 
safety valves and radiator bleeds. Even there 
loss water from the system, oxygen may ab- 
sorbed the water the pressure tanks and this 
will increase its corrosiveness. 

Chemical treatment the water the system and 
the periodic analyses the water determine 
the treatment sufficient will disclose very quickly 
there are any leaks. Without such tests leak 
might undetected for long time during which 
extensive corrosion could take place well waste 
fuel due the loss the heated water. The cor- 
rosion also might cause clogging the smaller pipes. 

cooling towers, evaporative condensers and air 
washers air conditioning systems, the corrosive- 
ness developed non-scaling waters due the 
constant scrubbing from the atmosphere such 
gases oxygen, carbon dioxide and sulfur dioxide. 
values low 3.5 have developed, re- 


water 
fre 
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quiring the corrective application alkali and 
chromates for most effective corrosion prevention. 
Two the operating conditions which require spe- 
cial attention designing this type anti-corrosion 
treatment are local atmospheric conditions and the 
nature and variation the air conditioning load. 

These latter piping systems buildings have been 
mentioned briefly because much piping 
volved. They merit further discussion that could 
not included paper this length. 


will obvious, however, from the few examples 
given here that operating conditions exert major 
influence corrosion and that design piping 
systems based theoretical considerations cannot 
depended upon prevent corrosion troubles un- 
less backed good fabrication and sound 
tenance and operating procedures. 
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Measured Potentials Related Corrosion 
And Polarization Local 


ELECTROMOTIVE force series metals 

their reversible potentials when exposed 
ions their respective ions unit activity 
well own. The values this series reflect the mag- 
the free energy changes that would result 
the should corrode under the standard con- 
They also indicate the probable conditions 
accordance with the equilibrium 
for the particular reaction. This series refers 
only potentials pure metals undergoing changes 
from metallic state specific ionic state. 
also known that these reversible potentials 
metals their standard states are not reliable guides 
likely corrosion rates any given environ- 
ment. 

more common exposures metals, quite 
potentials are frequently exhibited illus- 
trated Table aluminum when immersed 
sea water. the basis the standard po- 
tentials, one would expect aluminum suffer severe 
solution. The reverse galvanic action usually occurs 
because aluminum rapidly develops passive condi- 
tion and sea water actually becomes 200 millivolts 
more noble than 


Furthermore, these corrosion potentials not re- 
the resistance lack resistance corro- 
sion. For example, published the potentials 
and corrosion rates several materials sea water 
listed Table The materials are listed there 
the order increasing nobility one goes down the 
list. The corrosion rates not similarly fall into 
order decreasing values. This behavior metals 
and alloys has been explained terms the reac- 
tions occurring the local anodes and cathodes 
the exposed surfaces. For example, Mears and 
graphically illustrated the potentials local 
elements the surface and the polarization that oc- 
curs the same elements result the corro- 
sion currents that flow between them. Using plots 
local element potential versus local cell current, they 
illustrated how several metals may suffer the same 
corrosion rate but exhibit different corrosion poten- 
tials, the latter being largely controlled the open 
circuit potentials the local anodes and cathodes 
and the relative degrees anodic and cathodic polar- 
resulting from the corrosion current. 
illustrated this further visualizing two metals that 
suffer corrosion rates different magnitudes the 
same potential. this instance the similar potentials 
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Abstract 


Following brief review the theory reversible 
electrode potentials, irreversible electrode potentials 
corroding metals are discussed with particular 
reference corrosion rates. Experiments sea 
water provide evidence that neither reversible nor ir- 
reversible potentials can used estimate corro- 
sion The Mears and Brown concept local 
cell action explains this lack co-ordination. Polar- 
ization properties similarly account for the observed 
galvanic corrosion when dissimilar metals and alloys 
are coupled. Anodic and cathodic currents from 
external source were applied separate experiments 
steel flowing sea water. Potentials measured 
several current densities permitted the construction 
anodic and cathodic polarization curves. These 
potentials and corresponding corrosion 
mitted the construction approximate polarization 
curves for the local anodes and cathodes steel 
flowing sea water. 


were developed from local anodes and cathodes with 
sharply different polarizing characteristics. 

also considered the analogous situation 
the galvanic corrosion that occurs when dissimilar 
metals are coupled together electrolyte. Using 
couples steel and several more noble metals 
flowing sea water, demonstrated that the galvanic 
effects were 


dependent upon the cathode material and 


not proportional the open circuit potential dif- 
ferences between steel and the various cathode 
materials. 


consideration the cathodic polarization these 
metals showed that the lack proportionality be- 
tween the galvanic corrosion and the cell potentials 
was associated with the polarization characteristics 
the cathode materials. Those that were more 
readily polarized caused the lesser galvanic corrosion. 


TABLE 
Electrode Potentials Several Metals Corroding Sea Water 
and Their Reversible Potentials the Standard State 


Potentials, volts vs. sat. calomel 


Metal Reversible Corrosion 

Aluminum 1.946 0.78 

Zine 1.008 1.03 

Iron 0.687 0.60 
TABLE 2 


Open Circuit Potentials and Corrosion Rates Metals 
Sea Water Flowing fps 25° 


Steady Potential* Corrosion Rate 


Metal volts mdd 
Zinc 1.03 1490 
Aluminum 3S-H 0.79 
Carbon Steel 0.61 325 
Naval Rolled Brass 0.40 
Copper 0.36 106 
Type 410 (13% Cr) 0.15 114 
Hastelloy 0.08 


* Values are negative vs. saturated calomel reference half cell. 
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POTENTIAL 


CORROSION RATE, MOD 


CORROSION RATE, MDD 
POTENTIAL, VOLTS VS. SATURATED CALOMEL 


CURRENT, MA PER SQ. FT. 


Figure 1—Cathodic polarization low carbon 
steel sea water moving 7.8 fps. Area 
cathode 2.875 sq. in. 


view the importance the effects current 
the behavior local elements metal surface, 
considerable attention could well directed toward 
methods which such characteristics might de- 
termined and studied. One method was proposed 
Mears and which they used the anodic and 
cathodic polarization curves that might readily 
established for metal the direct application 
external anodic and cathodic currents and the weight 
losses corresponding these applied currents. 
using this method, was assumed that the potential 
metal surface, measured with suitable ref- 
erence electrode, was approximately that the polar- 
ized local anodes and cathodes. Proceeding from this 
assumption, the application external cathodic 
current resulted more intensive polarization 
the local cathodes which turn reduced the local 
cell current until point was reached where the local 
cathodes were actually polarized the open circuit 
potential the local anodes. Corrosion local cell 
action was zero this stage. Accordingly, one can 
estimate the open circuit potential 
anodes determining the potential which corrosion 
reduced zero the application cathodic 
current. Similarly the application external 
anodic current will result increase current 
flowing from the local anodes. When this current 
sufficiently increased, the anodes can become polar- 
ized the open circuit potential the local cathodes. 
Local cell action then zero and all corrosion due 
the applied anodic current. plotting (as 
Figure the corrosion equivalent (A) the applied 
current and the observed corrosion (B) against ap- 
plied current, one may determine the applied current 
which the two curves merge into one. The poten- 
tial this applied current density the open circuit 
potential the cathodes. 

consideration the net currents the anode 
and cathode areas, polarization curves may con- 
structed for the local anodes and cathodes. The ob- 
served corrosion rate always equivalent the 
local anode current. The observed potential the 
corroding metal always approximately equal 
the polarized potentials the local anodes and local 
cathodes, already stated. Furthermore, applica- 


VOLTS VS. SAT. CALOMEL HALF CELL 


CORROSION RATE, MDD 


MA PER SQ. FT. 


Figure 2—Anodic polarization low carbon 
steel sea water 7.8 fps. Area 2.875 sq. 


APPLIED CURRENT, MA PER SO. FT, 


Figure 3—Effect anodic current 
action when applied steel sca 


moving 7.8 fps, 10-14 degrecs 


tion external cathodic current reduces the 


rosion rate and hence, the local anode current. 


also tends increase the polarization the 
cathodes and decrease the polarization the 
anodes, leading shift the observed 
the applied cathodic current increased, 


local anode current eventually drops zero; the 


same time, the observed potential approaches 
open circuit potential the local anodes. 
plot the observed potentials versus these loca 
anode current densities that are derived from cor] 
rosion rates the several applied cathodic 
densities provides approximation the 
Similarly 
applying external anodic current, the difierenc 
between the observed corrosion and the 


anode polarization characteristics. 


equivalent the applied current (B)-(A) 


sumed equal the local action corrosion. The 
rent equivalent this local action corrosion 


the local cathode current. Hence, plot 


served potential, which approximately equal 


polarized potential the local anodes, versus this 


calculated cathode current provides estimate 
the local cathode polarization curve, determin 
the exact shape these local cell polarization curves 


would require knowledge the actual anode ané 
cathode area relationships. 


Experimental Estimation the Local Cell 
Polarization Steel Flowing 
Sea Water 


steel sea water 
Specimens freshly abraded low 


were exposed sea water flowing 7.8 feet 
second, Constant currents were applied for 
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Some observations the anodic 


polarization steel sea water provide oppor 
tunity for applying this method. 
treatment gives some opportunity for speculatio 
the mechanism which cathodic protection 
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four days series identical specimens, each 
one different current density. During this period 
were measured regular intervals with 
saturated calomel half cell fitted with tubulus, the 
tip which could placed near the steel surface 
time potential measurement was made. 
the end run, the specimens were cleaned and 
their weight losses determined. 

The cathodic polarization data Figure show 
considerable decrease corrosion the cathodic 
increased about 200 per sq. ft. Further 
applied cathodic current effected fur- 
reduction corrosion but did not bring 
without any appreciable change the 
potential. This shifted rather abruptly 
direction when most the corrosion had MA. 
external anodic current yielded Figure 4—Approximation local action polarization from anodic and 
Figure Weight loss increased with in- cathodic polarization data obtained with steel sea water moving 

direction. Figure presents the observed 

‘osses and corrosion equivalent the ap- mal corrosion reaction and the one associated with 
current plotted against the applied current. The the higher current densities from the external source. 
from Figure were then plotted Figure The value —0.76 volt was, therefore, obtained 
the current equivalent the differences 


DIG CURREN 


APPLIED 


POTENTIAL, VOLTS VS. SATURATED CALOMEL HALF CELL 


EXTERNALLY APPLIED CURRENT, MA. 


cal 
| wote 


extrapolating the corrosion rate curve Figure 
zero the basis the rates observed from 


differences actually represented the corrosion 

the which resulted from the flow the local action per sq. ft. applied current and using 
the The plot, therefore, represents the local the value potential the same graph that 
cathodic polarization curve the left corresponded this applied current “zero cor- 
efor, The local anodic polarization curve also rosion,” and 

local the left this same figure was constructed with extrapolating the local 
the cathodic polarization data from Figure pre- curve Figure zero current and ignoring 
viously described. should noted that these local the sharp shift the potential caused the in- 
polarization curves have been constructed cidence the new cathode reaction. 


regard for the areas involved. the areas 
constant size the applied current in- 
their shapes would shown. the 
jother hand, the curvature would altered any 
variation area anodes and cathodes the local 


4 


These values for the unpolarized potentials the 
local anodes and cathodes have been estimated with- 
out regard the current densities the local ele- 
ments and may considered reliable one accepts 


current intensity increases. the theory that local cell corrosion reduced zero 

when the externally applied current reaches suffi- 

the Discussion Estimated Polarization Curves cient magnitude. the other hand, the local ele- 

would appear from this treatment that the un- polarization curves presented were esti- 


local cathode potential low carbon steel mated the basis unchanging areas local 
flowing sea water about —0.42 volt referred anodes and cathodes. Accordingly, their precise 
saturated calomel electrode. 


and 
Relationship between Applied and Local Action Currents 
the same scale, atter the Cathodic Polarization Steel Sea Water Flowing 7.8 FPS 
good agreement with 
urrent vet Current Dens Volt 
i ; slahri Applied Current serve rrosion Rate at es aturat 
10dic j Ported iron to be in equilibrium pose. ma/sq. ft. | Corrosion ma/sq. ft. | Calomel 
ferrous hydroxide and free Specimen Rate, mdd Specimen Anodic Cathodic Half Cell 
‘ m cc 0 288 107 214 214 0.617 
5 2 d 
Proximately —1.2 volt occurred be- 400 1.5 3.0 804 1.120 
he ! 600 3 1.1 2.2 1202 1.200 
the cell action approached 
J To. ‘T = sharp change indicates 1 Net current densities ma per sq. ft. of anode area and of cathode area. based on the assumptions: ees 
change the cathode reaction That the local action anodic and cathodic areas are equal and represent each case 50% the 
one occurring the nor- That the point cathodic protection all the applied current flows the cathodic areas. 
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shape not necessarily indicated the local action 
polarization curves Figure because not 
known how the areas may shift with time with 
externally applied currents. exact 
identifying these areas and their extent necessary 
before the polarization curves may defined more 
precisely. 

further consideration the local cell currents 
during the application cathodic current from 
external source considerable interest, especially 
with respect the basis for the Mears and Brown 
treatment just applied steel. One may assume for 
purposes illustration that the local action anodic 
and cathodic areas steel sea water are equal 
size representing each case percent the 
total exposed area and that all the applied current 
flows cathode areas. Under such conditions the 
net current densities the local anodes and cathodes 
will distributed shown Table With 
applied external current the net current densities 
the local anodes and cathodes will equal and just 
double the current equivalent the corrosion rate 
based the total surface area. When external 
cathodic current applied, e.g., per sq. ft. 
total surface area, the net local anode current density 
still equal twice the current equivalent the 
corrosion rate based upon the total surface area. 
this case 192 per sq. ft. local anode area. 
The net local cathode current density now equal 
the local anode current density plus the applied 
external current density (192 202 per 
sq. ft. local cathode area). this basis, would 
appear that the net current density the local 
cathode areas does not change appreciably until vir- 
tually all the local anode current eliminated. 
this same region, below 200 per sq. ft. applied 
current, the observed potential the steel remains 
virtually unchanged. Further increases the applied 
external current lead marked increases local 
cathode current density and similar abrupt change 
the observed potential. 

This pattern current distribution over the local 
anode and cathode areas accounts reasonably well 
for the flat portion the cathodic polarization curve 
steel and strongly suggests that the major role 
external anode cathodic protection system 


CORROSION ENGINEERS 


increase the effective anode area (local plus 
ternal). This mechanism effect redistributes 
source current flowing the local cathodes 


results lower local anode current density. 


the other hand, not likely that the 
anodes become inert areas when their current 


ties are reduced zero. the contrary they 
probably converted into cathode areas and the 


rent them reversed. When this has 
local cathode 
would reduced proportion the conversion 


net current densities the 


local anodes new local cathodes. 


Once anodic reactions have been eliminated 
the whole surface has become cathodic, the 
tials that will observed the result the 
tinued application current will 
whatever cathodic reaction occurring. 
tical application cathodic protection, there will 


reactions that proceed potentials higher thar thos 


the original anodes, for example, over volt 
saturated calomel. Under some circumstances the 
cathodic reaction, for example steel sea 
may principally oxygen reduction and, 


steel surface, the potential associated with 


corrosion will that the cathode rather 


one approaching that the anode. Such 
condition observed potential might realized 


steel specimen sea water just when all 


anodic areas had been eliminated any 
change the cathodic reaction, for example, 


gen evolution, could occur result 
additions current sufficient increase the over-all 


cathodic current density. 
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Sea Water Immersion Trials 
Protective Coatings* 


GREENBLATT 


Introduction 


RLIER investigations into the corrosion 
rwater hulls ships showed 
closeu; potential surveys the underwater hull, 
that protective life underwater paint films 
then Canadian Navy Ships was short and 
that were extended, paint itself could 
not protect the hull against corrosion. 
protection was needed and, re- 
sult, initiated trials determine cathodic 
protect could applied ships and protect them 

The these findings was that paint test- 
ing was also initiated the Naval 
Establishment with the object investi- 
gating ‘he behavior underwater finishes and 
particular, determining how such coatings behaved 
under the influence the protecting cathodic cur- 
rent. the Naval Research Establishment 
had, and still has, facilities for formulating and 
mixing paints, commercial firms were contacted for 
samples their regular underwater finishes and any 
experimental type paint they cared supply. The 


und 


were carried out over the last five years with 
panel and shipboard tests promising formu- 
lations included. 


During this period the successful implementa- 


preventing corrosion ships’ underwater hulls em- 
phasized new requirements for paints used con- 
junction with this technique. These are: 


the paint used should not stripped off 
blistered the protecting current. 
Secondly, the antifouling paints used cathod- 
ically protected bottom should have toxic life suffi- 
ciently long that the savings maintenance costs 
accruing from the use cathodic protection will not 
negated the need drydock for cleaning off 
fouling and renewing antifouling paint. present, 
two-year antifouling life has been set the goal. 


Experimental 


Panel Tests. The panels used were one foot square 
with question mark-shaped hook welded one 
edge serve support and point attachment 
electrical leads. The panels were No. gauge 
steel the majority cases. the later 
part the work similar aluminum panels were also 
exposed. All paint applied steel, whether panels 
plating, was applied sandblasted steel. 
The panels were prepared for painting degreas- 
trichlorethylene and treating with per- 
cent phosphoric acid, while the steel ships 
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GREENBLATT—Now with the Chemistry 
and Corrosion Section the Naval Research 
Establishment, located Dartmouth, S., 
where engaged anti-corrosion and elec- 
trochemical studies, Dr, Greenblatt from 1943 
1946 did research work the Internal 
Ballistics Research Laboratory Valcartier, 
Quebec. has MSc degree physical 
chemistry from Dalhousie University and 
PhD physical chemistry from McGill Univer- 
sity, 


Abstract 


Sea water immersion trials variety types 
underwater compositions have shown the superior 
performance vinyl finishes, both protective and 
antifouling paints. Panel tests have shown that vinyl 
finishes can used cathodically protected hulls 
and shipboard trials have substantiated this, pro- 
vided that controlled cathodic protection system 
used. 


was treated with acid only. Before painting, excess 
phosphate salts were wiped off the steel. attempt 
was made control measure the sandblast pat- 
tern and the profile height the sandblasted steel 
was probably greater ships’ surfaces than the 
test panels. The paint was applied get good 
thickness witthout runs sags and the panel edges 
were sealed with paraffin wax. 

all panel tests, duplicate sets were immersed. 
One set was maintained cathodically 860 milli- 
volts with respect silver-silver chloride electrode 
while the other set was not subjected any applied 
voltages. The value the set voltage was arbitrarily 
chosen simulate upper limit which actual 
cathodically protected ship would polarized. 

has been shown many that pro- 
tection steel sea water occurs 760 millivolts 
but non-planar surfaces, re-entrant angles, crevices, 
etc. will not protected when the whole surface 
containing them polarized 760 mv, and ships’ 
hulls sea water are polarized slightly higher 
values ensure adequate current throw these 
regions. Also, some depolarization occurs when 
active cathodically protected ships get underway, 
this effect also must compensated for. Thus, 
has become the practice maintain Royal Canadian 
Navy cathodically protected active ships poten- 
tial 820 840 millivolts and the 860 millivolts 
chosen for the test would imposed arbitrary 
limit which fluctuations might reach even exceed, 


the 
lensi- 
areas 


shape not necessarily indicated the local action 
polarization curves Figure because not 
known how the areas may shift with time with 
externally applied currents. exact means for 
identifying these areas and their extent necessary 
before the polarization curves may defined more 
precisely. 

further consideration the local cell currents 
during the application cathodic current from 
external source considerable interest, especially 
with respect the basis for the Mears and Brown 
treatment just applied steel. One may assume for 
purposes illustration that the local action anodic 
and cathodic areas steel sea water are equal 
size representing each case percent the 
total exposed area and that all the applied current 
flows cathode areas. Under such conditions the 
net current densities the local anodes and cathodes 
will distributed shown Table With 
applied external current the net current densities 
the local anodes and cathodes will equal and just 
double the current equivalent the corrosion rate 
based the total surface area. When external 
cathodic current applied, e.g., per sq. ft. 
total surface area, the net local anode current density 
still equal twice the current equivalent the 
corrosion rate based upon the total surface area. 
this case 192 per sq. ft. local anode area. 
The net local cathode current density now equal 
the local anode current density plus the applied 
external current density (192 202 per 
sq. ft. local cathode area). this basis, would 
appear that the net current density the local 
cathode areas does not change appreciably until vir- 
tually all the local anode current eliminated. 
this same region, below 200 per sq. ft. applied 
current, the observed potential the steel remains 
virtually unchanged. Further increases the applied 
external current lead marked increases local 
cathode current density and similar abrupt change 
the observed potential. 

This pattern current distribution over the local 
anode and cathode areas accounts reasonably well 
for the flat portion the cathodic polarization curve 
steel and strongly suggests that the major role 
external anode cathodic protection system 


increase the effective anode area (local plus 
ternal). This mechanism effect redistributes 
source current flowing the local cathodes anj 


results lower local anode current density, 


the other hand, not likely that the 
anodes become inert areas when their current 


ties are reduced zero. the contrary they 
probably converted into cathode areas and the 
rent them reversed. When this has occurred 
net current densities the local cathode area 
would reduced proportion the conversion 


local anodes new local cathodes. 


Once anodic reactions have been eliminated 
the whole surface has become cathodic, the 
tials that will observed the result the 


tinued application current will determined 


whatever cathodic reaction occurring. the 
tical application cathodic protection, there will 


reactions that proceed potentials higher thar 
the original anodes, for example, over volts 
saturated calomel. Under some circumstances the 
cathodic reaction, for example steel sea water, 
may principally oxygen reduction and, the 
steel surface, the potential associated with 
corrosion will that the cathode rather than 
one approaching that the anode. Such transient 
condition observed potential might realized 
steel specimen sea water just when all the 
anodic areas had been eliminated and before any 
change the cathodic reaction, for example, 


gen evolution, could occur result 


additions current sufficient increase the over-all 
cathodic current density. 
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Introduction 


investigations into the corrosion 
underwater hulls ships showed 


potential surveys the underwater hull, 
that protective life underwater paint films 
then Canadian Navy Ships was short and 
that were extended, paint itself could 
not protect the hull against corrosion. 
Supple: protection was needed and, re- 
sult, initiated trials determine cathodic 
could applied ships and protect them 

The ‘fect these findings was that paint test- 
ing gram was also initiated the Naval 
Establishment with the object investi- 
gating the behavior underwater finishes and 
particular, determining how such coatings behaved 
under influence the protecting cathodic cur- 
rent. the Naval Research Establishment 
had, and still has, facilities for formulating and 
mixing paints, commercial firms were contacted for 


samples their regular underwater finishes and any 


experimental type paint they cared supply. The 


trials were carried out over the last five years with 
both panel and shipboard tests promising formu- 
lations included. 

During this period the successful implementa- 
cathodic protection method for 
preventing corrosion ships’ underwater hulls em- 
phasized new requirements for paints used con- 
junction with this technique. These are: 


Firstly, the paint used should not stripped off 
blistered the protecting current. 
Secondly, the antifouling paints used cathod- 
ically protected bottom should have toxic life suffi- 
ciently long that the savings maintenance costs 
accruing from the use cathodic protection will not 
negated the need drydock for cleaning off 
fouling and renewing antifouling paint. present, 
two-year antifouling life has been set the goal. 


Experimental 


Tests. The panels used were one foot square 
with question mark-shaped hook welded one 
edge serve support and point attachment 
electrical leads. The panels were No. gauge 
steel the majority cases. the later 
part the work similar aluminum panels were also 
All paint applied steel, whether panels 
plating, was applied sandblasted steel. 
The panels were prepared for painting degreas- 
trichlorethylene and treating with per- 
phosphoric acid, while the steel ships 
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GREENBLATT—Now with the Chemistry 
and Corrosion Section the Naval Research 
Establishment, located Dartmouth, S., 
where engaged anti-corrosion and elec- 
trochemical studies, Greenblatt from 1943 
1946 did research work the Internal 
Ballistics Research Laboratory Valcartier, 
Quebec. has MSc degree physical 
chemistry from Dalhousie University and 
PhD physical chemistry from McGill Univer- 
sity, 1948. 


Abstract 


Sea water immersion trials variety types 
underwater compositions have shown the superior 
performance vinyl finishes, both protective and 
antifouling paints. Panel tests have shown that vinyl 
finishes can used cathodically protected hulls 
trials have substantiated this, pro- 
vided that controlled cathodic protection system 
used, 


was treated with acid only. Before painting, excess 
phosphate salts were wiped off the steel. attempt 
was made control measure the sandblast pat- 
tern and the profile height the sandblasted steel 
was probably greater ships’ surfaces than the 
test panels. The paint was applied get good 
thickness witthout runs sags and the panel edges 
were sealed with wax. 

all panel tests, duplicate sets were immersed. 
One set was maintained cathodically 860 milli- 
volts with respect silver-silver chloride electrode 
while the other set was not subjected any applied 
voltages. The value the set voltage was arbitrarily 
chosen simulate upper limit which actual 
cathodically protected ship would polarized. 

has been shown many that pro- 
tection steel sea water occurs 760 millivolts 
but non-planar surfaces, re-entrant angles, crevices, 
etc. will not protected when the whole surface 
containing them polarized 760 mv, and ships’ 
hulls sea water are polarized slightly higher 
values ensure adequate current throw these 
regions. Also, some depolarization occurs when 
active cathodically protected ships get underway, 
this effect also must compensated for. Thus, 
has become the practice maintain Royal Canadian 
Navy cathodically protected active ships poten- 
tial 820 840 millivolts and the 860 millivolts 
chosen for the test would imposed arbitrary 
limit which fluctuations might reach even exceed, 
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«'2 078 
TIME TO FAILURE IN DAYS. TIME TO FAILURE IN DAYS. MONTHS MONTHS perform: 
Figure 1—Summary results the ordinary 2—Summary results the simulated Figure 3—Summary results from the 
immersion test. cathodic protection test. long term test. 
fol 
but which would above the general average. that failed within days decreasing the 
preliminary trials had indicated the now well estab-. the worse paints. The better group consisted 
lished fact reported Devoluy,’ Eickoff,® vinyls, Cold Plastic and the British 
Shepard and and that cold plastic. The results are shown Figures 
uncontrolled cathodic protection severely damaged 
the paint coatings short time, the potential was These initial trials were conducted during did 
ulator the first two sets trials and manually Most panels remained completely The 
later trials. fouling during the test period, but some dil 
The silver-silver chloride reference electrodes, the end the test. These 
throughout all this work, were constructed dip- the group with poorer protective properties 
ping tight roll silver gauze, silver soldered There was indication that fouling was worse 
silver supporting wire, molten silver chloride. cathodically protected panels. 
After coating, the electrode was subjected num- Subsequent testing involved similar panels 
ber long low-current alternate reducing and oxi- with the compositions that had shown 
dizing cycles get reduced silver and silver chlo- performance the initial trials. Three series 
ride intimate contact throughout the structure. els were exposed over the two years, 1950-52 
The electrode was then attached insulated lead the general result these tests are 
wire and mounted insulating protective case The exposures all were begun the early part 
such way that the lower portion the electrode the year that the antifouling paints would 
had access sea water, but the joint between elec- spent four six months the water before the British 
trode and lead wire was insulated sealing com- for heavy settlement Halifax. 
pound. The first these series consisted seven the 
The condition the paint films the panels vinyl coated panels, two sets chlorinated The 
assessed from measurements the electrical resist- coated panels and three sets panels coated with 
ance and capacity 1000 cycles and the potential oil base paints over vinyl wash primer. The panel 
with respect silver-silver chloride electrode. The were exposed for months and inspected manufac 
method assessing continuity paint film cally during this period. The results this test sum 
measurement electrical properties has been de- generalized form Figure With good 
veloped and Wormwell ence Figure damage, such very small panels 
and The last two authors have in- ters small pin points rust detectable 
vestigated the method thoroughly and have shown observation but not showing any effect 
just what characteristics the electrical plots the resistance, capacity foulin 
versus time graphs indicate the onset serious dam- tial the panel against time, was not classed six 
age the paint film and corrosion the underlying significant damage. The vinyls gave good 
metal. The panels were also checked periodically regardless brand and the oil base paint 
visual inspection and assessed for freedom and foul- wash primer also gave good results. One unprotec 
ing these times. chlorinated rubber paints did poorly, the other The 
well. 
Results These panels had been through two summer with iro: 
The first set tests included eleven proprietary ing seasons and the vinyls class showed 
brands paint, including vinyls, coal tar base, oil performance than the non-vinyls. lead. 
base, United States Navy Cold Plastic and British months’ exposure all vinyls were free fouling mate pig 
equivalent cold plastic. This test ran for ninety remained clear fouling after 
days. The paints could separated into groups that chlorinated rubber served 
failed different times during the 90-day test period were tested and the panels coated with 
and one group that included all paints that survived rubber paint had primer and obs. 
the test without failure. Impressed voltage the Again the condition cathodically pigment 
simulated cathodic protection test increased the panels regards fouling was the same the 
tinction between this latter group and those groups not cathodically protected. two 
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The above results were confirmed the behavior 


lof the second series panels immersed. These con- 
vinyls, chlorinated rubber systems, the 
equivalent plastic and bitumastic 


The vinyls class gave good results, 


showing significant damage after 10, 


months exposure. After months’ ex- 
however, the vinyl panels showed some blis- 
chlorinated rubber systems tested this 


antifouling coat and they showed poorer 
than those tested the previous trial. 


‘ive percent the chlorinated rubber panels 
within four months after immer- 
sion fol! wed stripping the top coat. The bitu- 
mastic showed good performance, but under 
cathodic protection, the coating became brittle and 
months was easily flaked off the panel. The 
cold plastic showed dam- 
the ordinary immersion test, 
did show paint stripping the simulated ca- 
The performance the vinyl coated 


this series was not good the pre- 
All panels were lightly fouled the first 
they were exposed, and after months’ 
the light fouling was still present but the 
not shown any increase. The vinyl 
this series were all coated with paint 
same brand and batch number. With the chlo- 
rubber panels some were fouled and others 
not after and months’ exposure. Again 
difference was observed between the antifouling 
paints the cathodically protected 
panels and the unprotected ones except for the 
cold plastic type paint. The difference was 
due stripping the outer antifouling paint coat 
the protective current. 

The third series panels exposed are still im- 
The series consisted steel and aluminum 
panels coated with vinyl systems four different 
manufacturers. After one year’s exposure, including 
summer fouling season, all steel panels were 


good condition and free fouling. few aluminum 


panels were corroding corners where the paint 
paraffin sealing had been damaged, exposing 
bare metal but all the aluminum panels were free 
fouling. The panels all had been immersed four 
six months before the start the heavy fouling 


and difference behavior the antifoul- 


paint between the cathodically protected and the 
panels was observed. 

The paints supplied for all tests were mainly standard 
Non-vinyl primers were pigmented 
with iron oxide and all vinyl intermediate primers, 


one batch containing iron oxide, contained 


lead. The vinyl wash primer contained chro- 
mate consequence the above, the 
effect pigment type size, etc., could not ob- 
served systematic way. the case the vinyl 
noticeable difference behavior 
observed between the red lead and iron oxide 
paints the time the test was run. 

thickness for the paints tested the first 
averaged between 2.5-3.5 mils, meas- 
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Figure 4—Vinyl patch 1000-ton active sea going ship showing the 
superiority vinyl and anti-fouling paints over ordinary commercial 
anti-fouling paints. 


ured Magne gauge, while the later trials 
film thicknesses, measured General Electric 
thickness gauge, were between and mils. The 
effect vehicle type completely blanked out the 
effect film thickness over all types tested, but 
within the non-vinyl chlorinated rubber group, 
the thicker films showed better. 


Ship Tests. the trials progressed, the results 
indicated that vinyl paints could maintain them- 
selves the plating cathodically protected ships 
and paint with such properties was required 
shield hull areas adjacent magnesium anode 
systems that better current distribution could 
obtained protected ships,* was decided ini- 
tiate large scale trials vinyls ship hulls which 
would run concurrently with the panel tests. the 
first ship trials, vinyl was applied the hull, 
treated previously described, patch ten feet 
wide centering the anode array. The superior be- 
havior vinyls over the previously 
tary brands paint was shown decrease 
total anode current necessary maintain the ship 
with vinyl patch the same protected potential 
similar ship without the patch. This result led 
the specification such vinyl band around the 
anodes all cathodically protected ships. 

Inspection the vinyl patches after periods 
months, immersion have shown, cases ob- 
served date, that the vinyl was free fouling and 
with one exception was good condition, except 
immediately adjacent the anodes where some 
stripping occurred. one ship, stripping the 
vinyl one foot diameter patches occurred over 
percent the vinyl patch. However, this ship was 
painted winter graving dock under conditions 
high humidity and temperatures between and 
degrees environment that not the best 
for application vinyls. 

all cases where the antifouling paint was 
good condition, the vinyl patches were free foul- 
ing. example such typical vinyl patch 
shown Figure The ship this case had the 
following history: Active for eight months, then 
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Figure 6—Port side midship view Merrickville. Note blister higher 


Figure 9—Y. Listerville showing vinyl coating port side 
coat this section. 


mot 
anodes 
ina 


Figure 10—Y. Listerville starboard stern section. 
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Painting berthed jetty for four months during the 
TUG Months Remarks 


i i isteri int, parti t 
edge the bilge keel where the paint has come 
Manville Fouling at bow and on starboard the 
regions had come off. No fouling ac Ww has 

Listerville Paint free of fouling and intact, ex- y larg 
cept for some stripping the im- addition ship trials vinyl patches 
active ships, trials were also run 


Best 
7 
q 
a 
| 
q 
ae 
4 


e stem 


me oll 


cally protected tugs where the entire underwater 
hull 500 square feet area was coated. Four tests 
conducted three tugs, the Merrickville, 
Mannville and Listerville, the latter being painted 
These tugs were active harbor tugs whose 
potential was checked periodically and, when neces- 
sary, the output their protective systems was ad- 
justed keep the hull potential the desired value. 
The first trial was made the tug Listerville. 


this instance, was buffed clean, not 
and then painted with complete 


system. paint applied remained clear fouling 
for months, including two successive sum- 
mer seasons. 

The ree tugs, when used subsequent trials, 
were described earlier and painted with 
vinyl systems. With two the tugs, Mer- 
rickville ind Mannville, short circuits developed 
the protection system shortly after painting 


above desired value for varying intervals time. 
With this interval was six months and 
with months. Results inspection 
when tugs were lifted out the water are given 
Table while photographs illustrating the main 
points the results, are shown the photographs 
taken the time inspection, Figures 5-9. 


un’ and the potential these tugs was 


the hul! maintained about 840 milli- 
volts no, very little, damage results vinyl paints 


from the above results that provided 


All cathodic protection systems fitted 


Navy ships are controlled systems and po- 


higher than the desired 840 millivolts should 


occur practice, except when faulty fitting 
causes shorting. 

inactivation cathodic protection the anti- 


paints tested was observed. The main toxic 
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ingredient the paints tested was cuprous oxide, 
except for the chlorinated rubber antifouling paints 
which contained mercury compounds. 


Summary 


The results panel and shipboard trials indicate 
that vinyl paints satisfy the requirements laid down 
the beginning this paper for paints used 
cathodically protected hull, provided con- 
trolled system used and the hull potential 
the vicinity 840 millivolts. 
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Technical Note 


ERY SERIOUS and expensive mistakes can 
made, even fully experienced corrosion engi- 
neers guessing the current required cathodi- 
cally protect underground structure, say pipe 
line, from corrosion. 

The amount can approximated deciding 
recommended current density, and then the design 
the ground beds and rectifier ratings can made 
fit. But this big gamble, especially coated 
surfaces where the condition the coating and the 
current requirements cannot approximated. 
bare surfaces, the distribution the current cannot 
anticipated. 

The procedure recommended make de- 
tailed current requirement survey, after which the 
ground beds can designed with assurance. The 
rectifiers can purchased with the known required 
current output and voltage match the ground bed 


simple current requirement survey the sub- 
ject this paper. 


Usual Procedure 


The technique install some sort tem- 
porary ground bed and use portable source 
power, welding machine, batteries, small recti- 
fiers. The temporary ground beds used the past 
have varied from several reinforcing rods driven into 
the ground, buried plate steel pipe, and even 
steel highway guard rails about curves the road. 

There are several serious objections such installa- 
tions and inconveniences that result effect 
neglect the engineer’s part conduct proper 
survey. 

Expense incurred always handling and 
stalling materials for these beds. Labor and opera- 
tions will include wages the men, the welder and 
his helper, the welding machine, truck, etc. one- 
day survey requiring these costs will result con- 
siderable expense. The bed should removed after 
the survey, task that sometimes requires excessive 
effort and always bad tempers. They should never 
left the ground. 


The most serious objection, however, that the 
resistances these temporary beds are high, requiring 
high voltage power resulting low current out- 
put. some cases expensive sets special rods and 
generators are bought for these surveys. 

*% A discussion presented by B. J. Whitley, Jr., Tennessee Gas Trans- 
mission Co., Houston at the South Central Regional meeting of the 


National Association of Corrosion Engineers, Tulsa, Okla., October, 
7-9, 1953. 


Temporary Ground Beds the 


Abstract 
Household aluminum foil, spread out moistened 
ground, preferably water damp ditch can 
used satisfactorily temporary ground bed for mak- 
ing calculations the current required 
underground installation. 25-foot strip aluminum 
will hold output constant for several hours, but for 
hours amperes more, two 25-foot strips are 
recommended. Resistances low one-half ohm have 
been obtained and current output can 
folding the foil back itself. 


One Solution 

sive install and remove, light weight. easily 
accessible and still effective, then considerable money 
and time would saved throughout the 
control profession. Resulting also would 
engineered cathodic protection installations 
possible the more reliable current requirements 
surveys. 

technique meeting these requirements 
sented here for consideration. The material com 
mon household aluminum foil, available even 
smallest grocery stores now. one 
five foot roll will cost less than cents usually. 

For best advantage, should rolled out 
water, creek water-filled barrow ditch. This gives 
more evenly distributed current density, and 
mits easy removal after the test. However, satisfac 
tory results have been obtained wetting 
smooth path and molding the foil the 
patting down firmly the mud. Salt can 
used lower the resistivity desired, but not 
cultivated field course. thin cover loose 
will hold the foil tight against the mud. This 
installation difficult remove because the 
resembles fine lace after several hours use 
will tear easily. 

25-foot strip will hold the output constant 
several hours. However, for 8-hour test 
amperes greater, two 25-foot strips are 
mended, The connection can made 
the two close ends together. 

Ground bed resistances low one-half 
have been obtained and the current output can 
reduced for constant voltage sources merely 
ing the foil folding back itself. 


Conclusions 

The result one the most convenient 
tive tricks the corrosion control 
major problems probably have just such 
solution, this plea for all share 
and discoveries. 
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Technical Note 


Some Notes 
Hydrogen 


YDROGEN attack carbon Abstract 

steel has been recognized for 
long time. However, only re- 
cent years has this attack been 
called industry-wide attention, 
notably Bartz and Rawlins* and 
this paper was undertaken 
add ‘he general knowledge 


Data were obtained the dif- 
fusion atomic hydrogen 
through several kinds steel 
acidic solutions. Where dif- 
fusion occurred, the presence 
sulfide increased the diffusion 
rate. electric furnace 
grade steel, diffusion did not 
take place unless sulfide was 
present. Observations were 
made the permanene the 
sulfide surface associated with 
rapid atomic hydrogen diffusion. 


the group,? tests probes 
were devised these laboratories 
for measuring atomic hydrogen diffusion (Figure 1). The first type 
steel flat and silver soldered the edges and which pressure 


gage was soldered communication with the flat crack between 


the metal pieces. The second type tester was made drilling and 
bar stock and then forcing into the hole smaller diameter 
piece bar stock. Cap pieces were silver soldered each end; one cap 
piece was fitted with half coupling. gage, screwed into the half 
coupling, read pressure the practically volumeless crack between the 
two pieces bar stock. 

The hydrogen diffusion testers cells” described above 
provided large area discontinuity inside the bulk metal, with the 
discontinuity crack connected pressure gage. Volume the cells 
was about ml, most which was accounted for the pressure gage. 
The volume, course, varied with the extent which the gage was 


tightened. was estimated that the volumes the various testers all 
lay within percent the mean. 


Procedure 


Eight hundred corrosive liquid 1000 beaker was kept 


temperature bath degrees +0.5 degrees The solu- 
tions used were prepared from reagent grade hydrochloric and acetic 
acids, distilled water and commercial cylinder grade hydrogen sulfide. 


One hydrogen diffusion tester was placed vertically the beaker. The 


pressure gage the tester was read intervals establish the satu- 
ration period and pressure build-up rate. The saturation period de- 
fined the time required for pressure build-up begin. The tests were 
continued until the pressure reached psi, for week two 
there was pressure build-up. 

one test, mild steel cylindrical tester fitted with 1000 psi gage 
was allowed stand 2.4 percent for nine days, with results 
shown Figure 

addition mild steel, several testers were made Type 304 stain- 
less steel and special electric furnace steel supplied Timken Roller 
Bearing The analysis supplied with the latter steel given Table 
obtained with the flat and cylindrical testers are listed Tables 
éand 

Results and Conclusions 
Under suitable conditions, high hydrogen pressure can built 
inside metal within short time. This illustrated Figure which 
shows pressure build-up almost 1000 psi seven days. The pressure 


fe ubmitt d for publication April 16, 1953 by Glenn A. Marsh, Research and Development 
“Soratories, The Pure Oil Company, Crystal Lake, Ill. 
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Figure 1—Cylindrical and flat cells” 
used study atomic hydrogen diffusion. 


Days 


Figure 2—Pressure build-up cylindrical 
mild steel volumeless cell immersed 2.4% 
hydrochloric acid, room temperature. 
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TABLE 
Analysis Special Electric Furnace Grade Steel* 


Percent Present 


Annealed from 1650 °F. Brinell 183-187. 
* Supplied by Timken Roller Bearing Co. 


TABLE 


Data Obtained with Flat SAE 1020 Steel 
Hydrogen Diffusion Testers 80°F 


Pressure 

| Build-Up, Saturation 
Solution Period, hr* 


1.0% 


psi/hr 


* Time required for pressure build-up to begin. 
Not determined. 


build-up Figure would doubt have been much 
more rapid sulfide had been present. 

The pressure build-up flat mild steel testers 
immersed hydrochloric acid solutions appears 
independent acid concentration over the range 
from percent. (Table 2.) The pressure build- 
tester immersed percent acetic acid was 
one-fifth rapid the build-up hydrochloric 
acid. This surprisingly high build-up rate view 
the fact that the percent acetic acid has hy- 
drogen ion concentration equal that about 0.04 
percent hydrochloric acid. 

Cylindrical testers 2.4 percent hydrochloric 
acid showed rapid pressure build-up the case 
mild steel but pressure build-up the case 
Type 304 stainless steel the electric furnace steel 
Table 

Mild steel testers showed rapid pressure build-up 
water saturated hydrogen sulfide and sodium- 
calcium chloride brine saturated hydrogen sulfide. 

Electric furnace steel testers developed pressure 
build-up water brine saturated with hydrogen 
sulfide. This special interest because this steel 


TABLE 


Data Obtained with Cylindrical Hydrogen 
Diffusion Testers 80°F 


Pressure | Saturation 
Build-Up| Period (if 
Solution psi/hr any) hr 
2.4% HCl 
2.4% 


Metal 


SAE 1020 Steel 

304 SS 

Electric Furnace Steel 
(E. F. Steel) cf. 
Table I 

SAE 1020 Steel 


Steel 
SAE 1020 Steel 


2.4% 

H2O Sat'd with H2S 

with 

He2O Sat'd with HeS 

10% NaCl 
CaCle + Sat’d 
with HeS 

10% NaCl 20% 
CaCle + Sat’d 
with HeS 

10% NaCal + 2% 
CaCle + Sat’d 
with HeS 

0.33% 
Na2S e 9H20 


1% HCI only 


304 SS 
E. F. Steel 


SAE 1020 Steel 
SAE 1020 Steel 


Tester No. 11, not 
washed 

Tester No. 11. washed 
1:1 NHOs 
test No. 12 

E. F. Steel 


Tester No. 14, rinsed 
in 1 percent HCl 
Tester No. 14, rinsed 
in 1:1 HNOs after 

test No. 15 


1% HCl 
1% HC! + 0.33% 
NaeS e 


HCl 


was not permeable atomic hydrogen from 
hydrochloric acid. There was noticeable corrosion 
the hydrogen sulfide water but there was rapid corro- 
sion, evidenced hydrogen evolution, the dilute 
hydrochloric acid. 


Once susceptible steel has been exposed 
sulfide, the rapid pressure build-up associated with 
sulfide retained even when the metal suriace 
washed with dilute hydrochloric acid and then im- 
mersed hydrochloric acid. This suggests that water 
washing susceptible vessels may not always 
effective practical means for preventing 
gen attack. some cases where sulfide surface 
has been formed may necessary remove the 
sulfide with active oxidizing agent. 
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Laboratory Methods for Evaluation 
Inhibitors for Use Oil and Gas 


the 1952 National Meeting the Na- 
tional Association Corrosion Engineers, the 
subject laboratory testing corrosion inhibitors 


for oil and gas wells was discussed the 
Practices (TP-1) Committee. was pro- 
posed reasonably simple laboratory method 
might designed found which could adopted 


were available could used “yard- 
stick” measure the relative effectiveness new 
before testing them the field. means 
the method new inhibitors could com- 
pared effectiveness relative other inhibitors 
known field performance histories. With many 
using the same method, better compari- 
sons data secured from different sources would 
possible. 

The authors are fully aware the large discrep- 
ancies existing between field and laboratory test 
data. the very large number variables one 
must consider when dealing with oil and gas well 
corrosion problems, extremely difficult design 
laboratory method which will reproduce precisely 
well conditions. 


Before standard method can selected, two 
situations differing general nature must recog- 
nized—the corrosion systems found gas condensate 
wells differing from those found sour crude oil 
wells. the above cases somewhat different corrod- 
ents and mechanisms corrosion are involved. 
Since the variables these two systems are not 
different methods may selected. The 
requisite standards met each the methods 
chosen are follows: 


tions existing the well system involved. 


Equipment must relatively simple. 

Sufficient test data must demonstrate the repro- 
ducibility results obtained using the standard 
method chosen. 

selected method might used standard 
measurement which one might say inhibitor: 
inhibitor for which have sufficient field experi- 
Data gathered the performance inhibi- 


a a article is a condensed version of the paper presented at the 
Ninth Annual Conference and Exhibition of the National Associa- 
tion of Corrosion Engineers at Chicago, March 16-20, 1953. The full 


report on the authors’ findings has been published for and circu- 
among members NACE Technical Practices Committee 
interest. ‘din inhibitors and is not available for general distribu- 
tion. The committee, however, is interested in receiving additional 


information on methods used for screening and testing inhibitors 
and any who have useful information are invited to write to either 
of the authors, Persons interested in participating in the work of 
the cor mittee are urged to communicate with the authors or with 
NACE Central Office, 1061 M & M Building, Houston 2, Texas. 


Corp., Shreveport, La. 
un Oj Company, Dallas, Texas. 


Abstract 


The need for compilation methods for labora- 
tory evaluation oil and gas well corrosion inhibi- 
tors was recognized the national meeting the 
NACE 1952. that time, the chairman TP-1 
appointed the authors committee contact 
those companies, both producing and chemical manu- 
facturing companies, known interested the 
problem oil and gas well inhibitors. Subsequently, 
inquiries were sent all major producing companies 
that were members NACE, and several the 
chemical manufacturing companies that were known 
working the development oil and gas 
well corrosion inhibitors. result, methods used 
some ten major producing companies and four 
chemical manufacturing companies along with meth- 
ods used one the research departments 
university were gathered. The general classifica- 
tion tests used the laboratory are presented 
along with some meager information the cor- 
relation such tests with field experience. 

The short range purpose this article pre- 
sent all interested the problem the possible 
methods that may used the laboratory for such 
evaluation work and the same time solicit from 
all those receiving this report information that may 
lead TP-1 the adoption or, least, recommen- 
dation standardized laboratory procedure. The 
latter action, course, the long range purpose 
this work. 

Data gathered from companies canvassed indicate 
the majority working this field still rely upon cor- 
roding systems set the laboratory (whether 
reflecting field conditions entirely synthetic) 
produce weight loss upon coupons made from mate- 
rial expected used the field. addition, there 
are few companies working such varied methods 
laboratory evaluation the determination of: 
film resistivity; hydrogen evolution; drop size 
ratio, etc. 

One discusser deals with static tests and sessile 
drop tests. points several theoretical and prac- 
tical objections the drop test, asserting that the 
drop test unreliable because wettability criteria 
cannot translated always into inhibitor efficiencies. 
The question interfacial tensions between metals 
and fluids considered with the conclusion that the 
distinction between adsorptive and oil wetting inhibi- 
tors not clear. The discusser does not believe that 
contact angle measurements can used theoretically 
predict the extent oil water wetting 
surface that can assumed that oil-wet sur- 
faces will not corrode. 

second discusser outlines the methods used 
one company determining the efficiency and eco- 
nomics inhibitors. The principal objection the dis- 
cusser has the committee’s aim that the number 
variables producing well systems are great 
that laboratory tests cannot considered conclusive 
until backed field experience. Tests with wetting 
agents are described which the rate adsorption 
water dispersable inhibitors may checked. The 
discusser also says that the effectiveness inhibi- 
tor should measured the cost well equip- 
ment that must replaced, pointing out exam- 
ples several instances when the cost equipment 
replaced was materially reduced result the 
use inhibitor. 

concludes selection inhibitors the drop-size 
ratio oil-wetting tests reliable for oil and gas 
wells but not for gas condensate wells. Speed the 
drop size ratio method and the possibility quantita- 
tive recommendations are assets also. This factor im- 
portant indicated study which showed range 
inhibitor costs per barrel from $0.009 $0.224. 
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TABLE 1—Producing Companies 
Testing Methods 
Company 

A No laboratory testing 

B No laboratory testing 

Cc No laboratory testing 

D 1. For condensate, weighed coupon is subjected to a syn- 

thetic brine in rotating bottle test. Bottle purged with 
COz and capped. 

2. Also use spinning disc test and corrosion fatigue testing 
(Kraus machine). 

E Coupons are exposed to simulated well conditions in a cir- 
culating system which can be evaluated in temperature and 
pressure. System is completely evacuated. 

F A revolving wheel apparatus carries sealed flasks with 
weighed coupons. Flasks are evacuated. Various corrosive 
systems may be tried with or without inhibitors. 


G Test coupons are placed in jars and shaken in machine. 
* No effort made to preclude oxygen. 
H Synthetic test solution is used in a sealed flask with COs:. 


CO2 and acetic acid are used to control deaereated solution 
to, standard conditions. Sulfide test uses 10% salt water, 
swept with nitrogen, and saturated with HeS to desired 
concentration. Tests used since 1947 and 1944 respectively. 
Excellent correlation with field results. 


I ‘ 1. Sessile Drop size ratio tests gives rapid evaluation of 
inhibitors which inhibit by making steel ‘‘oil wet.’’ 

2. Weight loss tests conducted in presence of air. No H2S 

testing attempted. 

Corrosion cell using iron electrode is used in all-brine 

System. System is oxygen free. Inhibitors are classed as 
sd poor, fair, or good. 

J . d:'Pearson Bridge used to determine local corrosion current 

on steel specimen (1020) in corroding medium, and sup- 

ae pression of current in presence of certain types of inhibi- 

seh: tors. Also used to determine resistivity of adsorbed in- 

3° hibitor films, rate of adsorption and desorption, and 

{ tenacity of film. 

. Weight loss tests in rotating wheel with glass containers 

gives some correlation with above tests. 

3. Sessible Drop size ratio tests also used. 


K 1. Conventional weight loss tests. 
2. Drop size ratio tests. 


TABLE 2—Manufacturers 
Testing Methods 


Company 
A No information 
B No information 
Cc Using adsorption isotherm methods, rate of Hydrogen evo- 
lution methods, and potentiometric methods (No details). 
D Test to compare one inhibitor to another only, using steel 
in 15% HCl with inhibitors. 
E 1. Static water drop test 
2. ASTM D665-47T turbine oil rust test (Temperature=80°F) 
3. Bottle test used with petroleum ether and distilled 
water. 1020 steel coupon is observed only for rust. 
F Swept flasks are used to contain corrodent into which steel 
coupons are placed. Weight losses are measured over 7 days. 
G A multi-beaker stirrer is used to hold a number of steel 
coupons. A hood lowered over the whole mechanism gives 
desired environment. 
TABLE Correlation 
Inhibitor % Lab Test* Field Test 
(#/MMCF) (#/MMCPF) 
1 .01 0.9 1.0 
2 .005 0.5 0.7 
3 .03 0.2 0.3 


® Calculated on basis of a typical well producing 30 bbl. of conden- 
sate and 2 bbl. water per MMCF. 


Data secured by weight loss method where a 4-o0z. sample bottle is 
filled with 50 ml kerosene, 10 ml synthetic brine including 0.1% acetic 
acid and purged with carbon dioxide after inserting a sand blasted 
coupon. It is sealed and strapped to a wheel rotating at 60 rpm for 
17 to 19 hours. 


TABLE 
MPY % Protection 
Lab Field Lab Field 
Blank 2.81 24.6 
Inhibited 1.10 1.9 62 93 


Data secured by weight loss method where a coupon is exposed to 
a specific environment with known concentrations of an inhibitor as 
compared to weight loss of coupon exposed in same environment with- 
out inhibitor. 


tor unproved value using standard laboratory 
method will certainly provide information quite valu- 
able the corrosion engineer called upon decide 
whether inhibitor has merit should not con- 
sidered for field testing. The selection laboratory 


method reproducing conditions existing the 


employing simple equipment and having the neces. 


sary reproducibility results, deemed the 
authors logical approach the Standard 
Laboratory Inhibitor Testing Method. The 
such standard would certainly not preclude mor 
elaborate laboratory investigations any 
company. However, the standard method could 
used the primary criterion for evaluating inhibitor 
performance. 

preliminary selecting this standard method, 
the authors were charged with responsibility for 
conducting survey which might yield 
that could chosen the standard. order 
conduct the survey, questionnaires were: prepared 
and mailed companies. These included both 
and gas producing companies and inhibitor 
turing companies. Eighteen replies were 
eleven from producing companies (Table 
seven from manufacturing companies 
terested the development corrosion 
The replies varied from simple statement the 
effect that laboratory test was being 
answers giving descriptions 
employing complex equipment. general the 
ods reported can divided into three broad 
follows: 


The coupon weight-loss method 
The electrical potential measurement 
Sessile drop drop size ratio method. 


the eleven producing companies which sent 
plies, three rely upon field testing while eight use 
some modification the coupon weight-loss method 
The coupon weight-loss methods 
from simple static immersion the coupon 
corrosive medium complicated systems designed 
reproduce well conditions. 

the seven manufacturers who replied, two 
clined the request for information, one stated 
they were using various methods but offered de- 
tails and four submitted the methods used 
laboratories. the four companies submitting 
ods, two use procedures similar those use 
the producing companies and two use quite different 
procedures. 

summation the results the survey 
follows: eighteen companies offering replies three 
companies reported laboratory method; three 
ported laboratory methods but offered details 
descriptions; two reported methods which 
one inhibitor with another corrosion systems 
tirely different from systems found oil and 
wells and ten reported methods which 
are subjected corrosion system similar 
found sour crude oil gas condensate we'ls. 

Thus far discussed are only the types 
the laboratory now. The obvious question is, 
they mean anything?.” other words, 
the type laboratory system being used, 
plexity, its duration, its cost, the data that results 
therefrom, can this information with 


information that will lead selection the 
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efficient, the cheapest and the most readily available 
inhibitor for use producing operations? Actually 
little more than acceptance obtainable data from 
producing companies can accomplished now. 
typical example this see Table which three 
inhibitors were tested the laboratory and their 
minimum effective concentrations determined. Note 
that based upon typical well producing bbl. 
and two barrels water per MMCF, 
calculations show that corroding system would 
lose. from pound iron per standard million 
cubic ‘cet according which three inhibitors 
were used. Following this field test was made and 
results from, flew line coupons indicated that the cor- 
roding systems lost from 1.0 pound iron per 
cubic feet. Note the close correla- 
laboratory predicted and actual results. 
This prime example what can done pre- 
corrosion rates laboratory testing and 
tor te. the laboratory and found give some 
per ent protection. the field this inhibitor was 
found percent protection. However, the 
indicated the laboratory and that 
the field agree very closely. The wide 
noted the protection measured the 
due mainly the very high corrosion rate obtained 
from specimens (uninhibited) compared 
the test blank corrosion rate obtained the 
laboratory. This wide variance can attributed 
field conditions impossible reproduce the lab- 
oratory. 

Analyzing the foregoing, the authors believe that 
standard laboratory method can found de- 
veloped which will fulfill the requirements stipulated 
this report and that this standard method will lead 
better evaluation inhibitors for use gas 
and oil wells. The authors are not offering stand- 
ard method this time, merely submitting the re- 
sults survey along with few pertinent re- 
marks. recommended that the chairman TP-1 
appoint subcommittee undertake the study and 
evaluation the various methods which have been 
presented thus far the authors. The authors thank 
each the companies which aided obtaining the 
data described herein. hoped that the informa- 
tion presented will lead more generally accepted 
standard method for evaluating corrosion inhibitors. 
Everyone who reads this report extended invitation 
present suggestions, ideas, and criticisms which 
will benefit those charged with the task 
developing the standard method. 

result the above survey and discussion 
this subject the 1953 National NACE Meeting 
Chicago, the authors have been appointed co- 
chairmen subcommittee (TP-1K) Technical 
Practices Committee subcommittee has held 
initial meeting and presently engaged the 
developing standard laboratory screening 
Anyone desiring further details the meth- 
ods during the above mentioned survey 
desirin contribute the details method 
laboratory evaluation and/or screening, com- 
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ment the above presented methods, present 
data correlating laboratory testing and field evalua- 
tion are invited address such 
either the authors. Presentation further data 
and discussions this subject are scheduled the 
NACE Kansas City conference March 1954. 


DISCUSSIONS 


Discussion Charles Blair, Jr., Petrolite Corp., 
Tretrolite Div., St. Louis, Mo.: 


The authors this paper have performed valu- 
able service. The petroleum industry needs more 
rapid and reliable methods for evaluating inhibitors 
for various applications and the information pre- 
sented here should make for faster progress filling 
this need. 

there healthy diversity approaches the 
problem evaluation inhibitors. the purpose 
the present discussion mention some the 
dangers relying indirect, and, particularly, 
static test methods and consider the implications 
surface theory analysis data obtained from 
studies drops. 

The use data obtained the so-called “drop- 
size ratio” method, described Appendix and 
subsequent discussion for the prediction the ac- 
tivity inhibitors appears this writer predi- 
cated two unjustified assumptions. Apparently 
assumed, first, that drop-size ratios give informa- 
tion the phase which wets the metal surface 
and secondly, that oil-wet surfaces will not undergo 
corrosive attack. The lack scientific basis for 
these assumptions may explain the failure the 
method correlate with field results condensate 
wells and many oil wells. 

Measurement the dimensions very small 
oil droplet contact with solid surface and 
aqueous phase permits one calculate the approxi- 
mate advancing contact angle for the oil phase under 
static equilibrium conditions. This value, combined 
with the oil-water interfacial tension, permits cal- 
culation the difference between solid-water and 
solid-oil interfacial tensions, figure thermody- 
namic significance analyzing some static wetting 
phenomena. 

Even leaving out consideration the time and 
experimental conditions required obtain true equi- 
librium between phases (particularly when using 
oil containing micelles surface-active agent), 
should noted that the very existence contact 
angle (other than zero) requires condition which 
both oil and aqueous phases are contact with the 
surface. Further, the value the angle gives in- 
formation about the relative areas oil-wet and 
water-wet surface and information about the rate 
approach the conditions equilibrium. 

additional theoretical weakness the method 
arises from the fact that static. practical ap- 
plications inhibitors the usual concern with 
dynamic (flowing) conditions. the dynamics 
wetting process are analyzed terms inter- 


* A part of the minutes of NACE TP1-K but not included in this 
article. 
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facial tensions, then clearly necessary employ 
dynamic values tensions and the related angles. 
well known that the dynamic interfacial ten- 
sions surface-active agents may (and usually do) 
vary greatly from the static values. present 
appears impossible predict the relative value 
surface-active agents dynamic wetting proc- 
esses. For example, Moilliet and Collie 
Activity,” Spon Ltd., London (1951)] point out that 
“the general surface-activity paraffin-chain 
salts, under equilibrium conditions, considerably 
greater than that the homologues but the lat- 
ter are well known better technical wetting 
agents the displacement air aqueous solu- 
tions from textile fibres. seems almost certain that 
the answer lies part the more rapid adsorption 
the short-chain agents the relevant interfaces.” 


Aside from the problem actually determining 
whether oil wets metal surface under field condi- 
tions, there certainty that oil-wetted surfaces 
will not undergo Experiments 
Petrolite laboratory have indicated that some sys- 
tems least, oil-wet portions steel were more 
severely attacked than adjacent water-wet areas. 
Certainly there appears reason, priori, 
assume that iron oily phase invariably ca- 
thodic unreactive. 

The available evidence indicates that organic cor- 
rosion inhibitors adsorb the metal surface form 
layer which interferes with the corrosion process. 
[See, for example, Butler, “Electrical Phenomena 
Interfaces,” Macmillan, New York (1951), 67, 
seq.; Hackerman and Schmidt, Phy. Colloid 
Chem. 53, 629 (1949) Blair, Corrosion, 189 (1951) 
this layer stable the presence the fluid 
contact with the metal, then thermodyanic re- 
quirement, the interfacial tension between the metal 
and the fluid decreased. Where both oil and water 
are present, typical oil well, likely that 
both the metal-water and metal-oil interfacial ten- 
sions are lowered, since otherwise film stable 
both fluids would not exist. Stated formally, 

where and are the original metal-water and 
metal-oil interfacial tensions and the 
cate these tensions after addition inhibitor. 

Now the thermodynamic requirement for the com- 
plete wetting extended metal surface oil 
with the exclusion the water (immersion wetting) 
that 


and that contact angle exists. the addition 
adsorbable material system which only in- 
completely oil-wetted, the surface may then become 
water-wet, oil-wet remain partially wet both 
phases depending upon the relative effect the 
noted that corollary that added surface ac- 
tive material results oil-wet surface, 
and, Gibbs rule, adsorption must occur the 
solid-oil interface. 


Thus, the distinction made Appendix 
“adsorptive” inhibitors and “oil wetting” inhibitors 
hardly clear one. oil wetting agent must 
adsorbed, but may not inhibitor. the 
other hand, organic inhibitor apparently 
sorbed but may not result oil wetting. 

Many organic materials are known adsorb 
metal-water metal-oil interfaces form films 
which not effectively inhibit corrosion, or, fact, 
may accelerators. Whether not adsorbed 
film protective undoubtedly depends upon the 
structure the film. The situation analogous 
the adsorption surfactants oil-water 
face. Positive adsorption can detected 
ered interfacial tension, but prediction can 
made from this whether the agent will 
lize water-in-oil emulsion, oil-in-water emulsion 

Summarizing, static contact angle measurements 
cannot used theoretically predict ail 
water wetting surface, particularly flow- 
ing system. cannot safely assumed that 
surfaces will not corrode. Both water wetting and 
oil wetting agents for metal must adsorbed ata 
metal-liquid interface. appears that positive ad- 
sorption metal surface necessary but nota 
sufficient requirement for organic inhibitor. 


Discussion Waldrip, Gulf Oil Corp., Hous- 

ton: 
The authors are commended for their presen- 
tation very interesting and informative paper. 

the first place, easy task obtain 
questionnaire the necessary information and data 
Also, paper this type the authors, review- 
ers another’s method, not have the same zeal 
regarding given method the originator. There- 
fore, possible that some offense may taken. 
This paper can considered starting point from 
which build acceptable laboratory testing 
methods. 

There doubt but that would desirable 
have standardized methods for the evaluation 
inhibitors. While this very desirable, doubt very 
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Figure 1—Correlation between percent protection and ratios 
sweet crude oil and brine. 
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much whether very practical, especially this 
time. There are many variables the methods 


which the inhibitors function and the various 


types production that doubtful even few 
methods would apply all conditions. expand 
this, inhibitors can water-soluble dispersable, 
dispersable, may carried mechan- 
ically either. They may function adsorptive 
agents virtue surface activity. They may 
non-ionic, cationic, anionic. They vary their 
rates adsorption and desorption. The stability 
important but not often given much 
attention. Inhibitors may create adverse operating 
problems such emulsion formation, wax deposi- 


tion, plugging due the formation reaction 
and many others. Inhibitors must 

The ariables types production are also 
many. condensate wells the production may 
single part the producing string and 
three other parts. The solubility and pos- 
sibly rate desorption could vastly different 
the same inhibitor condensate than crude 
oil. effect the greater velocity gas wells 


sweet crude oil wells the choice inhibitor may 
depend the type artificial lift used, upon the 
ratio and/or the gas:oil ratio. The same 
variables are present sour crude production. 


sour crude are not dealing with steel surface. 


but with iron sulfide one. This fact has been over- 
looked some investigators. 

Regardless the method used for pretesting and 
selecting inhibitors, they cannot accepted until 
they have been backed field testing. favor- 
able field tests result from the selection given 
laboratory method then that method has proved it- 
self for that type production. 

Any method used for laboratory testing inhibi- 
tors state flux. Actually the method re- 
ported one laboratory preferential oil wetting, 
measured the drop-size ratio technique, 
obsolete. There have been refinements modifica- 
tions that have not yet been released for publi- 
cation. 

Recently phenomenon was discovered the 
laboratory that believed unique. This new 
development, sense, combines the drop-size ratio 
oil wettability method and the method using gal- 
vanic corrosion cell apparatus. Four the most effi- 
cient water soluble water dispersable adsorptive 
agents, selected the latter method, were 
studied for their effect the wettability crude 
oil. Using the regular apparatus described Ap- 
pendix for measuring the wettability oils, 
the water dispersable adsorptive inhibitor 
was added the brine cell. The specially 
steel specimen was placed the cell. Oil 
drops untreated crude were placed the steel 
surface usual. the course this investigation 
that the interval time that the steel 
surface was contact with the water containing the 
inhibitor was very Crude oil drops placed 
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the steel surface immediately had practically 
wetting. Drops placed after period min- 
utes two the four tests produced oil wetting, 
and drops placed after about one hour produced oil 
wetting all four tests. This apparently gives 
very easy method checking the rate adsorption 
water dispersable inhibitors that also have af- 
finity for crude oil. Another interesting fact that 
the order efficiency expressed degree oil 
wettability the same order determined the 
corrosion cell method. very odd see several 
degrees wettability the same oil steel sur- 
face surrounded the brine containing the inhibi- 
tor. interest mention that upon tipping the 
steel plate the drops having wettability not 
roll become dislodged even when the steel plate 
rotated 180 degrees. This case where the 
method that depends the angle tipping the 
steel surface until the drop slides would 
value measure wettability. 

This recent development opens new means 
checking inhibitors and will very economical 
method provided proved the field. Field treat- 
ment has been recommended using inhibitor 
selected this method. This example 
method testing inhibitors remaining basically the 
same and yet opening entirely new field 
possibilities. The galvanic corrosion cell apparatus 
was originally developed method measuring 
down-the-hole pH, and was modified adding the 
corrosion cell which permitted testing water solu- 
ble dispersable inhibitors. 

Promiscuous field tests all inhibitors should not 
considered. time consuming and costly, espe- 
cially one expecting protection which not 
realized. Field testing promising inhibitors, 
selected laboratory methods, should encour- 
aged. Accurate records actual material replace- 
ments and total costs such replacements, includ- 
ing labor, should kept both before and during 
treatment. This far more reliable means 
checking the effectiveness inhibitors oil wells 
than are coupons, analyses, etc. For gas condensate 
wells, caliper surveys, coupons, analyses and visual 
inspection all are value determining the effi- 
ciency inhibition. time, sufficient data will 
obtained gage the merits the various laboratory 
screening methods evaluating inhibitors. 

part the test program the checking 
inhibitors. connection with sweet crude oils and 
their associated brines, using the shaking corrosion 
test method, the wettability the oil after the test 
was measured. was thought that definite rela- 
tionship existed between the amount corrosion 
protection obtained and the wettability the oil 
used the test. investigate this, all previous data 
obtained from sweet oil-brine corrosion studies were 
examined. The percent protection obtained was plot- 
ted against the drop-size ratio the oil, measured 
after the completion the corrosion test. The data 
were plotted for steel specimens that had been pre- 
water wet (in the brine which the test was made) 
and pre-oil wet (in the oil which the test was 
made). excellent correlation was obtained, 
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shown Figure was thought that the same 
relationship would exist with sour crude but this 
could not proved because the erratic results 
obtained from the shaking corrosion test method. 
This was because the possibility air being pres- 
ent and affecting the corrosion rate the hydrogen 
sulfide system. order determine this same 
relationship existed between oil wettability and cor- 
rosion protection, corrosive sour crude and its 
brine were tested the drop-size ratio method. Very 
favorable oil wetting iron sulfide surface was 
obtained selecting the most effective several 
materials. Quantitative recommendations were made 
treat the well and the results this field test 
follow: 


Field Tests: 


pumping sour crude well the Sour Lake 

Field, Texas. 
Treatment consisting one pint chemical per day was 
started 11-14-49. During period months prior treat- 
ment, 210 feet tubing and 304 feet rods were replaced 
because corrosion. Shortly after treatment was begun, 
feet tubing were replaced and further replacements 
have been made over three years. all probability this 
feet tubing should have been replaced prior treat- 
ment and undoubtedly would have been had Dia-Log sur- 
vey been made. Without treatment the trouble frequency 
would very probably have increased direct proportion 
the age the well equipment because unchecked corro- 
sion. This seldom, ever, taken into consideration 
making comparisons. standard practice take the well 
its existing condition and begin corrosion inhibition treat- 
ment, making comparisons “before” and “after” basis. 
believed that costs are not nearly significant the 
actual material replacements. 

For those who are interested these figures, the average 
monthly cost due corrosion prior treatment was $86.29; 
since treatment has averaged $16.30, including chemicals. 


Sweet Crude Oil Flowing Well, Gwinville Field, 
Mississippi. 

This high salt water producing well. string tubing 

was replaced after years’ service because corrosion. 


Treatment was started with adsorptive type inhibitor 
8-17-48. record this well given tabular form: 


Amount Time 
Treated 


Treatment Average Iron 


Content of Water 


None 260 ppm 
Adsorptive “A” 1.5 gal/day mos. 180 ppm 
Adsorptive “B” 1.5 gal/day year 180 ppm 
Wetting Agent “C” 3.0 qts/day years 110 ppm 


not known how much this formation iron but 
portion could be. trouble has been encountered 
the well because corrosion during the more than four 
years treatment. Without treatment, and assuming the 
original corrosion rate still held, the well would about 
ready for the third change tubing. caliper surveys have 
been run this well for danger killing it. Judging from 
the iron content, the treatment causing the produced crude 
preferentially wet the steel more efficient than either 
the adsorptive inhibitors. 


Pumping Sweet Oil Well, Mallalieu Field, Missis- 
sippi. 
This well was equipped pump 8-11-49 with mixed 
string and %-inch Axelson No. sucker rods. 
less than one year’s time one hole had occurred the 
tubing and four rod breaks had resulted. One hundred 
thirteen 34-inch Axelson No. rods were installed 
7-26-51, and 8-14-51 treatment was begun consisting 
quarts adsorptive inhibitor per day. the next 
seven months, until 3-28-52, four rod breaks had occurred 
and one hole was found the tubing. Dia-Log survey 
caused joints tubing removed. When the sucker 


rods were removed following the adsorptive inhibitor 
ment they were found deeply grooved from 
3-28-52, 113 Bethlehem Type sucker rods were jn. 
stalled and treatment changed the type that causes the 
produced crude oil preferentially wet the steel. One 
failure has occurred but was strictly mechanical break 
the threads. The rod itself was found 
condition. 

The iron content the water before treatment was 
ppm; during treatment with the adsorptive inhibitor 
dropped about 135 ppm, and with the present oil wetting 
agent treatment has further dropped between 110 
115 The amount iron present the formation 
not known, Again judging from the iron content the pro- 
duced waters, the perferential oil wetting type inhibition 
only slightly better than the adsorptive type, but from 
material replacement standpoint giving 
tection, whereas the adsorptive type treatment was com- 
plete failure. Field engineers report that addition elim. 
inating tubing and rod replacements, polish rods pump 
parts, working barrels, etc., have been replaced 
corrosion. Without treatment, and with the in- 
hibitor, numerous polish rods, working barrels and pump 
parts were replaced because corrosion. 


Pumping Sour Crude Well, Sand Hills 
West Texas. 


Data this well are presented below 
form. 
Material Repxir Costs 


Replacements pe: Month 
Average/Month 


Equipment Service 


Tubing 200’ $210.00 
Rods 220’ 80.00 
Pump average service, 35 days 63.00 


15 months prior to treatment: 


Average total replacement costs per month: $353.00 


37.6 mos. adsorptive inhibitor B: Tubing 127.00 

Rods 37.00 
Pump average service, 49 days 50.06 
Cost of inhibitor 42.00 


Average total replacement and treatment costs: $256.00 
3.1 mos, treatment w/oil wetting 
Agent “D": Tubing 0 
Rods 0 
Pump average service, 46 days 96.00 
Cost of inhibitor 54.00 
Average replacement and treatment costs: $150.00 
While this test has not been progress very long the 
results are promising. interesting note that there 
have been tubing rod replacements since the 
tial oil wetting type treatment was begun. The pump life 
the same order with adsorptive treatment. 
Field engineers also ran coupon tests this well. All tests 
were the result days’ exposure. The results are: 


mpy Corrosion Rate 
inhibitor, first test 
inhibitor, second test 
Adsorptive Inhibitor “B” 
Preferentail Oil Wetting Agent 


Present treatment consists mixing the 
five gallons crude oil, injecting into the annulus and 
culating for approximately one hour. 

believed that the four examples 
tained from field tests definitely show that the 
tion inhibitor for both sweet and sour oil 
wells, based laboratory tests using the 
ratio preferential oil wetting method, are 
should stated, however, that this not 
satisfactory for gas condensate wells. 
proven economical very low gravity crude 
oil wells such the Smackover, Arkansas avy 
the heavy crudes such are found the 
ville, Mississippi field. However, the case the 
Baxterville wells, dollar for dollar they give 
better results than the oil dispersable ads 
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types. these low gravity oil wells thought 
that water soluble dispersable adsorptive inhibi- 
tors may the answer. Several are being tested 
the field but yet data have been accumulated. 


the Drop-Size Ratio Method 
This method relatively simple, requiring mini- 
mum apparatus. rapid; tests can made and 
recommendations given within one day. enables 
the rator make quantitative recommendations. 


With exact amounts known, the economics can 
rmined advance. Quite often experienced 
can use the method estimate the degree 
cor experienced the production the 
fluids tested. This based the type and 
degree staining tarnishing occurring the 
steel especially immediately surrounding the 
oil making recommendations for field treat- 
ment, initial dosage sufficient chemical 
cause crude oil have drop-size ratio about 
1.00. treatment circulated for several hours 
and steel surfaces are converted from water wet 
oil Once this accomplished the treatment 
reduced that the drop-size ratio the oil 
1.70 This sufficient maintain the surface 
oil 

arbitrary values are somewhat dependent 


upon oil:water ratio the well being treated. 
the higher precentage water the 
well produces the greater must the tendency 
the oil preferentially wet the steel. Normally the 
amount corrosion increases the water increases. 
using the oil wetting type inhibition the mini- 
mum oil phase being treated. 

Continuous treatment preferred, but this can 
used only where communication exists between the 
annulus and the producing string and where the fluid 
level the well low. Where the fluid level high, 
batch treatment must used and production circu- 
lated down the annulus long enough for the treat- 
ment reach bottom. decided advantage this 
type treatment that the materials used, addition 
causing the crude oil preferentially wet steel 
and iron sulfide surfaces, also act excellent emul- 
sion breakers. have yet receive emulsion 
the laboratory that could not broken room 
temperature with these oil wetting agents. This 
means that some cases corrosion protection and 
emulsion breaking can had for the cost the 
corrosion treatment alone. 

The value being able predetermine treating 
costs may not seem important, but recently the data 
taken from trial equipment reports wells 
West ‘Texas being treated with adsorptive inhibitors 
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were used calculate the treating cost per barrel 
produced crude and the results were amazing. 
was found that the cost varied from $0.009 $0.224 
per barrel crude and the average cost was $0.0875. 
Even though most cases fairly satisfactory corro- 
sion protection was being obtained, the wide spread 
inhibitor costs indicates that there much room 
for investigation and improvement. 

common practice for producers adopt the 
use inhibitor the basis manufacturer’s 
claims upon its success certain areas. Neither 
these means advisable. The foregoing discus- 
sion substantiates the merit the preferential oil 
wetting method for selecting treatments. 
tailored the well field question; quanti- 
tative, and mentioned previously, the economics 
are known advance. 

The same type data field tests are needed 
substantiate other methods. This will take time, 
but eventually the data will supplied and then 
the laboratory methods can accepted proved 
means selecting inhibitors for oil and gas wells. 


Discussion Richard Lowe, Shell Caribbean 
Petroleum Co., Maracaibo, Venezuela: 


The point raised was whether the tubing which 
was shown some slides being corroded had 
been pickled before installation. The only reason for 
raising this point was that the form attack ap- 
peared similar some encountered where the mill- 
scale had caused considerable increase normal 
corrosion rates. 


Discussion Horace Cataldi, Chicago, IIL: 


One the difficulties the measurement corro- 
sion crude oils that arising from the slow re- 
action rates encountered laboratory methods. One 
method which has not been mentioned your sur- 
vey that which measures the progress corrosion 
terms changes the electrical resistance 
the specimens. Recently this method was applied 
the problem estimating the corrosivity crude 
oils for the API Sub-committee This 
method also has been applied our laboratory 
the study corrosion various liquids and gases 
ambient and elevated temperatures and the 
effect oil and water soluble inhibitors, and appears 
applicable the evaluation oil and gas well cor- 
rosion inhibitors. Methods for following the corro- 
sion continuously are described Dravnieks.? 
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Corrosion Water Low Flow Velocity: 


THE PRESENT there has apparently 

been organized program for studying corro- 
sion fresh water. pattern has been established 
even define corrosive water under various con- 
ditions use. 

The saturation for calcium carbonate has 
been devised and applied with the intent provid- 
ing thin, controlled scale film calcium car- 
bonate the metal surface, thereby reducing pre- 
venting corrosion. The saturation index indicates the 
tendency toward, but not the rate of, deposition 
solution calcium carbonate water, and does 
not necessarily show corrosivity, fact that many 
water works chemists have long recognized. 

The current practice appears either: 
assume that water corrosive and treat 
not corrosive until “red water” troubles develop 
equipment failure experienced, and then apply 
the corrective treatment that seems most likely 
succeed. 

1924 Whitman, Russell, and concluded 
from careful experiements with Cambridge, Mass., 
water that, the range 4.1-10 degrees 
and 4.3-9 degrees hydrogen ion concentra- 
tion has effect the rate corrosion, and the 
main variable this region the rate which 
dissolved oxygen diffuses the metal surface. This 
conclusion was not intended apply waters 
other mineral character, but has been variously 
misquoted enlarged upon imply that dissolved 
oxygen controls the rate corrosion natural 
waters. The latter interpretation the Cambridge 
results was proved incorrect 1926. 
demonstrated the practical value calcium carbon- 
ate protection controlled and the low solubil- 
ity ferrous carbonate greater than 

Because, reality, each addition caustic 
acid adjust the Cambridge water produced 
water different mineral quality, the conclusions 
reached Whitman and his colleagues need not 
applicable water the same mineral quality 
that Cambridge potable waters general. 

Long experience has taught water works person- 
nel the value control for corrosion protection, 
but has also shown that factors other than and 
dissolved oxygen influence corrosion Data 
available the form mineral analyses have not 
been amenable interpretation owing the lack 
experimental evaluation. 

the purpose this paper demonstrate that 
water quality primary factor corrosion (spe- 
#& Reprinted from Joursal American Water Works Association, Vol. 

46, No, 1, 1-9 (1954) Jan. 


* Head and Assistant Chemist respectively, Chemistry Subdivision, 
State Water Survey, Urbana, III. 


Abstract 


postulated that water qaulity primary 
tor corrosion fresh waters, especially low 
velocities, and that the influence dissolved 
and corrosion rates secondary. Citing 
classic articles adjustment, the authors say 
the conclusions reached cited experimenters are 
true only for the water tested and cannot properly 
applied generally all waters. means 
electrolysis cell the authors tested the effec: 
anodes and cathodes passing through water 
ing various low velocities increasing 
current and noted changes the character the 
water. 

After the proportion sodium chloride 
reached given value the corrosion rate was in- 
fluenced further additions the chemicals but was 
proportion the dissolved oxygen present. For 
specific chloride content corrosion rates miglit 
considerably greater for solutions low mineral con- 
tent, leading the conclusion the rate controlled 
more specific mineral than total 
content. The inhibitive effect bicarbonate was 
both 3-day and longer tests. Relatively lower 
rates were experienced with nitrates. 

Authors doubt the corrosion product adjacent iron 
ferrous hydroxide when carbonate 
present Instead contended the initial corrosion prod- 
uct fresh water ferrous chloride, hydrolized 
insoluble ferrous hydroxide being secondary. 


cifically low flow velocities) and that the influence 


dissolved oxygen and corrosion rates 


secondary. believed that the data presented wil 


provide basis for comparison with information ob- 
tained future studies and practical experience 


Qualitative Studies Ion Migration 


elementary investigation was begun 


with the assistance John Grench the 


Water Survey Div., obtain qualitative data the 


water composition the cathode and the anode, 


affected waters different mineral 


The investigation was designed study the 


water quality conditions that develop between two 


iron electrodes under the influence 
impressed voltage produce current density 
limited magnitude. The electrodes were located 


opposite ends electrolysis cell divided into 


470-ml compartments vertical, paralle! 
alundum plates (Figure 1). University 
water was permitted flow through the 


remaining compartments the water was 
stagnant condition. attempt was made 


the water exclude dissolved oxygen. com 


position the water indicated Table 
Progressive quality changes occurred 


. Jy 
rent consumption. The changes were 


significant the end compartments. The 
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Figure 1—Experimental corrosion cell. The elec- 

trolysis cell divided into nine compartments 

alundum plates between the two iron 


40 80 120 160 200 240 280 
Current ~ ma-hr 


Figure cathode. The numbers scattered points represent 
the current density milliamperes per square foot. 


accompanying reduction calcium and magnesium 
Figures and will noted that, low cur- 
rent density, the was not affected greatly for 
equivalent milliampere-hour values, and, accordingly, 
magnesium precipitation did not occur during these tests. 

The general distribution calcium, magnesium 
and alkalinity concentrations the various com- 
partments shown Figure The repeated loss 
alkalinity toward the anode compartment was 
noteworthy. 

several tests, measurements were made poly- 
phosphate and silica concentrations each the 
compartments. When polyphosphate silica was 
present originally all the compartments, these tests 
showed progressive decrease the concentration 
these ingredients the compartments near the 
anode and the cathode. When all but the center com- 


TABLE 1—Tap Water Composition 


| Amount 
Item ppm epm* 

trace 

trace 

60.0 3.0 

24.0 2.0 

46.0 2.0 

= 
Nitrate 0.2 
Sulfate 9.6 0.20 
Alkalinity (.< CaCOs) 330.0 6.60 
6.0 


CORROSION WATER 


LOW FLOW VELOCITY 


~ 


Concentration epm 


0 40 80 


Current —ma-hr 


Figure 3—Magnesium and calcium concentration. Key: A—magnesium 
low current density (0.9-1.7) per square foot; high 
current density (3.5 per square foot); C—calcium. 
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Concentration —epm 


8.0 9.0 10.0 

Figure 4—Concentrations cathode. The 

curves show the concentrations calcium and 

magnesium the compartment adjacent 
the cathode. 
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partments were free from polyphosphate, however, 
the migration polyphosphate was definitely toward the 
cathode low current density (0.4 per square 
foot), while, high current density per square 
foot), polyphosphate was found migrate toward 
anode and cathode equal rates. 

would have been interesting continue these 
tests with water containing bicarbonate and more 
chloride, but was decided use different ap- 
proach study the influence bicarbonate and car- 
bonate ions corrosion rates. 


Immersion Tests 

all natural waters contain bicarbonates 
least small concentration, was felt that consid- 
eration should given different proportions 
bicarbonate and other anions corrosion tests with 
controlled synthetic solutions containing known con- 
centrations sodium salts, eliminating the possible 
added influence bivalent metal ions. 
has indicated the relative corrosiveness salts 
numerous cations and anions, exclusive bicarbon- 
ate and carbonate and largely concentrations 
greater than that natural waters. 

The effect carbonate ions inhibitor cor- 
rosion was previously demonstrated 
1927. Mears and Evans,’ 1935, described detail 
the inhibiting effect potassium carbonate solu- 
tions containing potassium chloride. These data, 
however, concerned strips steel partially immersed 
solutions known and provided 
information the the resultant mixtures 
carbonate and chloride salts. other werds, al- 
though the potassium carbonate concentration varied, 
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Figure 5—Concentrations compartments. 

The curves show the concentrations (in equiva- 

lent parts per million) alkalinity, 

and calcium well the ph, the various 
compartments. 


the was not held constant and also varied for 
the various proportions. Therefore, both and car- 
bonate ion variables affected the results. 

Apparatus the standard for total-immer- 
sion tests nonferrous metals was constructed for 
the studies (Figure 6). The 3-inch specimens 
0.01-inch “black plate” steel (free from mill scale) 
that were used were reported have the following 
composition (by percentage) 0.07; Mn, 0.30-0.45 
0.015 maximum; 0.050 maximum; and Si, 0.010 
maximum. 

The specimens were degreased carbon tetra- 
chloride; placed percent solution and 
HNO, for minutes; placed concentrated HCl 
for minute, rinsed acetone and dried and weighed 
hours before use. The edges were coated with 
paraffin, and scratch was made both sides 
the specimen just prior immersion liters 
water for 3-day test flow velocity 0.085 fps 
room temperature. low velocity was deliberately 


Figure 6—Total test setup. The 

specimens used were black plate steel, free 

from mill scale, The apparatus was standard 
type, 


chosen order simulate the 
ditions usually existing much 
25-50 percent any municipal 
distribution system, including the 
service lines. 

Various proportions sodium 
bicarbonate and chloride were used 
proportions sodium bicarbonate 
and sulfate were used these 
values, and various proportions 
sodium bicarbonate nitrate 
were used Carbon dioxide 
was employed control pH. The 
results are shown Figure 


Discussion Results 


was noted that, after the proportion 
chloride sulfate reached given value, the 
sion rate was not influenced further 
these chemicals. Also, the rate was the same order 
magnitude whether chloride sulfate was used. 
The corrosion rates with these proportions were 
therefore assumed governed strictly tlie dis- 
solved-oxygen content the other 
ppm dissolved oxygen was present, the 
corrosion rate this range may have risen, 
larly with increasing proportions sodium 

was repeatedly found that the rate 
was zero when particular minimum 
present each test. was also noted 
intermediate range corrosion existed which the 
rate was unpredictable under the con- 
ditions. example, three specimens solu- 
tion this range, one may have corroded rate 
per square decimeter per day (mdd), while 
the two others may have corroded rate 
the same solution. this range water 
quality, the corrosion rate may have been inhibited 
intensified, depending upon the extent 
tion the corroded area the specimen. 


was significant that, for any specific chloride 
concentration, corrosion rates might considerably 
greater for solutions low mineral content than for 
those high mineral content, finding that 
trary the usual predictions. may concluded 
that corrosion rates are controlled more the spe- 
cific mineral quality than the total mineral 


was also significant that, for some chemical 
positions, corrosion rates appeared greater 
than while, for the others, the rates 
were unchanged. This also contrary the normal 
predictions the corrosive tendency 

The relatively lower corrosion rates experienced 
with nitrates was surprising. Although water that 
contains only bicarbonate and nitrate rarity, 
should interest make further study the 
effect small concentrations nitrate 


rates water containing various mixtures chlo 
ride and bicarbonate. 
Several spot tests with 9-day immersion 


yielded results different from the 3-day ta. 
These data are specifically limited 
solids concentrations between 200 and ppm, 
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under the flow velocity and temperature conditions 
indicated. Figure however, shows the corrosion 
rates experienced test series which the com- 
bined sodium chloride and bicarbonate concentrations 
ranged from 210 ppm. Here again, was noted 
that the bicarbonate exerted inhibitive effect. 
one group tests with University tap 
was noted until ppm NaCl was present. 

Extreme caution needed interpreting these 
data applying the conclusions other conditions. 
Consideration must given the fact that, the 
low velocities employed these studies, the electri- 
cal ions under the corrosion cell poten- 


tials more important part the process than 
the slow diffusion rate the dissolved 


that diffusion rates would the more im- 
portant Also, the relatively high mineral con- 
tent the effect because the hydrogen 
and ion concentrations are relatively low. 


One severe criticism these data that attempt 
was distinguish between general corrosion and 


pitting. Where pitting occurs, the rate penetration 
may quite high, although the corrosion per square 
the total surface may greater than 
areas where general corrosion experienced. Mears 


and however, have shown that pitting less 
likely where little anodic inhibitor 
present. 

The data obtained the study under discussion 
appear particularly significant starting 
point basis comparison for future studies. Such 
investigations might involve lower quantities dis- 
solved oxygen, higher flow velocities, different tem- 
peratures, polyphosphates, silicates, free combined 
chlorine and even calcium concentrations approach- 
ing exceeding its solubility calcium carbonate. 


Inhibition Bicarbonate and Carbonate 


Normally contended that, air-saturated 
solutions which not corrode, the dissolved oxygen 
has been responsible for the formation invisible 
oxide film. Evans® cites many studies with electron 
diffraction and X-ray techniques which indicate films 
ferric oxide. fact, steel treated with pure oxy- 
gen for sufficiently long period under proper con- 
ditions remains corrosion resistant until the film 
broken attacked. 

has often been stated that the corrosion product 
adjacent the metal ferrous hydroxide. ex- 
tremely doubtful that this assertion holds true when 
carbonate bicarbonate ions are present. Although 
the ferrous hydroxide theory may perfectly cor- 
rect when dealing with corrosion products derived 
solutions sodium chloride, the actual initial 
corrosion product ferrous chloride, hydro- 
lyzed insoluble ferrous hydroxide being secondary. 

will noted Figure however, that the 
solubility ferrous carbonate considerably less 
than that ferrous hydroxide, although obvi- 
ously than that ferric hydroxide. This 
appears indicate that any inconsistency 
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Figure 7—Results total immersion tests. The experiments were 

conducted room temperature and constant flow velocity (0.085 fps); 

the dissolved-oxygen content was ppm. The solid lines represent 
boundaries sectors which the corrosion rates were shown. 
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Figure 8—Solubility ferrous ion. The solubility (solubility 
product, 2.11 considerably less than that ferrous hydroxide 
natural waters, 


oxide coating would protected immediately 
ferrous carbonate rather than ferrous hydroxide. 
Reconsidering the data that showed greater corro- 
sion rates than for the same mineral 
quality—and accepting the assumption that ferrous 
carbonate provides inhibitory film—the increased 
corrosion rates can explained the fact 
that ferrous hydroxide more readily formed the 
higher and also more readily oxidized. Such 
localized precipitates adhering the metal provide 
physical barrier oxygen diffusion and permit the 
metal surface underlying them become anodic 
the exposed surface. When sufficient alkalinity (not 
present, however, the flaws oxide coat- 
ing are protected ferrous carbonate before the fer- 
rous ion concentration can become large enough 
form ferrous hydroxide. The relative structure 
ferrous carbonate and ferrous hydroxide and their 


much 
the 
dium 
used 
rious 
| 
= 
| 
0 


114 


reactive properties with dissolved oxygen are beyond 
the scope this paper. 


Summary 

There need for fresh-water corrosion research. 

The experiments described demonstrate the be- 
havior solutions corrosion cell electrodes. 

Basic data have been obtained which other 
data can related order provide or- 
ganized approach the water corrosion problem. 
Natural waters contain corrosion inhibitor, vary- 
ing concentration proportion from one supply 
another. Without basic data the primary, par- 
tial, total inhibition this natural ingredient, 
there hope correlating the observations 
made the effectiveness other inhibitors 
methods treatment against corrosion. 


4.A possible explanation has been provided for 


the inhibitory effect bicarbonate and carbon- 
ate alkalinity. 
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HUEY percent boiling nitric acid test has 
used with good success measure 
the quality stainless steels the austenitic type, 
especially with regard the effectiveness the 
heat employed. Excellent reproducibility 
between duplicates obtained, except those cases 
where the penetration rates are quite high. Where 
intergranular attack severe, the rates between 
duplicates for individual periods may vary some- 
what. 

For most types material the rate attack fol- 
lows similar pattern. The first period rate may 
sometimes slightly higher than the second period 
rate, following which each the succeeding three 
periods will have rates high higher than the 
preceding period. 

This test has been used the Armco Research 
Laboratories for number years, the testing being 
carried out laboratory which chemical anal- 
yses are also undertaken. While making Huey tests, 
rates were obtained which did not follow the pattern 
outlined above. Very high penetration rates would 
obtained for one period, followed normal rates 
for the following period. Where high rates were en- 
countered the agreement between duplicate speci- 
mens was very poor. Repeating the test might 
might not result high and erratic penetration 
rates. also was noted that when high rates were 
obtained, the test specimens invariably were white 
and etched whereas duplicates with normal rates 
were generally brown 

The heating apparatus used consisted two mul- 
tiple burner gas-fired hot plates placed side side 
that twenty-four 1000 wide mouth Erlenmeyer 
could under test simultaneously. Each flask 
Was with finger-type condenser, the cool- 
ing water being taken from manifold type distrib- 


After eliminating all other possible variations 


Laboratories, Armco Steel Corporation, Middle- 
» Ohio, 


Contamination Nitric Acid 
the Huey Boiling Nitric Acid Test 


ROBERT 


the test procedure, the cause the high and erratic 
rates was finally isolated. was found that, oc- 
casion, solutions hydrofluoric and sulfuric acids 
were being evaporated dryness under one the 
hot plates upon which Huey tests were being made. 
These operations were being carried out analysts 
other than those making the Huey tests. deter- 
mine whether this was the source the difficulty, 
Huey tests were conducted while evaporating mix- 
ture hydrofluoric and sulfuric acids beneath the 
hot plate. the same time high humidity was 
maintained within the hood boiling large con- 
tainer water. High rates were obtained all 
specimens. Subsequent periods the absence sul- 
furic and hydrofluoric acid fumes yielded normal 
rates. Qualitative examination the nitric acid solu- 
tion that had yielded high rates showed the presence 
appreciable quantity fluorides. Sulfates were 
not detected. 

The cause the high rates, therefore, was con- 
tamination the nitric acid with fluorides. When 
the humidity high considerable moisture condenses 
the tops the finger-type condensers. Fluorides 
apparently also condensed the tops the con- 
densers and drained into the flasks. 

The white etched appearance the affected sam- 
ples was caused the action the resulting nitric- 
acid-fluoride mixture. Removal this source 
contamination completely eliminated the high and 
erratic rates, 

somewhat similar situation has been reported 
plant laboratory. was found that erratic 
rates encountered the Huey boiling nitric acid 
test were eliminated when the use hydrogen sul- 
fide was discontinued area adjacent the test 
flasks. 

Where other operations are being carried out 
the same laboratory which the Huey boiling nitric 
acid tests are being made, care must taken 
avoid contamination the acid from external 
sources. 
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Ffield Talks 145 
About Ship Corrosion 


Paul Ffield, Bethlehem Steel Corpo- 
ration, Bethlehem, Pa., spoke 
Shipbuilder Looks Corrosion before 
100 members and guests the Janu- 
ary meeting Metropolitan New 
York Section. Mr. Ffield recounted the 
various types ship corrosion problems 
experienced and the methods solving 
them, His illustrated talk centered 
hull and propeller corrosion, emphasiz- 
ing the importance “built-in” cathodic 
protection and the elimination poten- 
tial sources velocity corrosion. 

New officers for the section were in- 
stalled the meeting. They are: 
Bermann, Brooklyn Union Gas Co., 
Brooklyn, Y., chairman; Le- 
Febvre, Electro Rust-Proofing Corp., 
Newark, J., vice-chairman and 
Lucke, Esso Standard Oil Co., Linden, 
J., secretary-treasurer. 

Next section meeting scheduled for 
Wednesday, April 28. 


Wicen Named Head 
North Central Region 


North Central Regional Division has an- 
nounced the results the election for 
1954 officers. Elected were: Wicen, 
Chain Belt Company Milwaukee, chair- 
man; Deringer, Smith Cor- 
poration, vice-chairman; Haase, 
secretary-treasurer. All are Milwaukee. 
Cavanagh, Parker Rust Proof Com- 
pany, Detroit, director representing the 
North Central Regional Division. 


Watertown, Section 
Under Consideration 


Kempton Roll, chairman the 
NACE Northeast Regional Division has 
announced that formation Water- 
town (N. Y.) local section under 
consideration. John Richter, Delrac 
Corporation, Watertown, New York, 
one principally interested forming the 
new group. 

Constructive discussions technical 
material published Corrosion wel- 
comed. 


Aluminium Laboratories, Ltd. Researcher 


Receive NACE 1954 Junior Award 


AZIZ 


Mengel Elected Head 
Schenectady-Albany 


The recently formed Schenectady- 
Albany-Troy Section the NACE 
Northeast Regional Division 
nounced the names officers serve 
for 1954. Named were: Mengel, 
Americaan Locomotive Co., Schenec- 
tady, chairman; Simons, General 
Electric Co., Schenectary, vice-chair- 
man; Cook, General Electric Co., 
Schenectady, secretary-treasurer. Com- 
mittee chairmen named were: Stew- 
art, chairman the membership com- 
mittee anad Baker, chairman 
the publicity committee. Both are affili- 
ated with General Electric Company 
Schenectady. 

Next meeting the section sched- 
uled March 23. Trafford Bigger, 
General Electric Co., Schenectady, will 
speak Corrosion Problems Large 
Turbines. 


The 12-issue subscription 
Corrosion non-members NACE 
now $9. The single copy price non- 
members $1. 


Payment 1954 Membership Dues 


order avoid interrupted mail and missed copies CORROSION 
all NACE members who have not done already are urged remit 
their 1954 MEMBERSHIP DUES before March 31. Association by-laws 
require that the names those whose dues are not received March 
dropped from the membership mailing list. 


Ltd., Kingston, Ont, has been selected 
receive the 1954 Junior Award the 
National Association Corrosion 
gineers. The award, 
ten acknowledgment, given annually 
the author under years age 
whose technical article Corrosion 
considered the most 
published during the year. 

Mr. Aziz’s article the 
Mechanism Pitting Corrosion 
Aluminum” appeared the February, 
1954 issue Corrosion and with 
his studies the subject. His article 
was compared with more than other 
eligible papers. 

‘The award will made 
annual banquet the Asso- 
ciation Corrosion Engineers 
Muehlebach, Kansas City during the 
association’s Tenth Annual Conference 
and Exhibition. Norman 
University Texas, chairman the 
committee which determined 
papers, will make the award. 

Mr. Aziz, who has worked since 194! 
studies dealing with the mechanism 
aluminum corrosion, spent year 
the Institute for the Study Metals, 
University Chicago, where 
ried research the fundamentals 
corrosion. holds B.A. Sc. chem- 
ical engineering and M.A. and 
degrees physical chemistry from 
University Toronto. 


Galvanizing Movie 
Seen Pittsburgh 


The fourth the 1953-1954 meetings 
Pittsburgh Section was held Mel- 
lon Institute Thursday, January The 
program started with dinner the 
Royal York Apartments. Following the 
dinner motion picture, 
Rust,” was shown through the cour 
tesy the American Hot Dip Gal- 
vanizing Association. Finally Frank 
LaQue, International Nickel Company, 
New York, Y., presented 
instructive and entertaining talk 
tective coatings and corrosion. 

The meeting set all time 
for attendance for the Pittsburgh 
tion with members and guests 
present. 


Tulsa Short Course 


it” basis featured the Fifth 
Tulsa 


the 
was 

super- 
inspec- 


Short Course Corrosion 
Section held February 17-19 
Mayor Hotel, Tulsa. The 
designed for pipe line foremen, 
intendents, field engineers and 
tors. 
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International Nickel Co., Inc., 
shown Chicago Section dinner 
meeting January 20. 


Chicago Meeting 


with the Corrosion Engi- 
neering Section The International 
Nickel Co., New York spoke 
persons January dinner meet- 
ing Chicago Section. His subject was 
What You Have—From the 
Corrosion Engineer’s Viewpoint. 

developed three major themes 
the corrosion failure industrial equip- 
ment, They were: Aeration effects 
which result from both lack and ex- 
cess oxygen. Possible solutions 
corrosion arising from this cause were 
enumerated. Temperature effects. 
number practical means preventing 
localized damage from hot spots were 
given, Velocity effects. Means in- 
creasing decreasing velocity agitat- 
ing fluid were illustrated. Charts 
corrosion rates were presented and case 
histories were related underlining prac- 
tical solutions. 


San Diego Section Hears 


Pipe Coating Discussion 


Edwards, San Diego Gas and 
Electric Company, San Diego, Califor- 
nia, spoke Pipe Coatings the 
January meeting the San Diego 
Section. Twenty-three members and 
guests joined lively discussion fol- 
lowing the talk. 

_The 1954 officers the San Diego 
Section were installed the meeting 
follows: Donald Armbruster, San 
Diego Gas and Electric Co., San Diego, 
chairman; Dallas Raasch, Mesa, 
Lemon Grove, Spring Valley Irrigation 
District, Mesa, vice-chairman; Otto 
Hepner, City San Diego, secre- 
tary-treasurer, 

e . 

Articles corrosion science and tech- 
nology for review the 
NACE Review Committee 
technical 


copies are avail- 


each NACE members and 
leach 
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Orson Britton Elected 
Genesee Valley Chairman 


One the recently approved new 
local sections the North East Region 
has named officers for 1954. Elected 
officers the new Genesee Valley Sec- 
tion were Orson Britton, The Pfaud- 
ler Company, Rochester, New York, 
chairman; John Temmerman, City 
Chemist, Rochester, vice-chairman; and 
Nelson Carter, Eastman Kodak Co., 
Rochester, secretary-treasurer. 

Mr. Britton, chairman, was instru- 
mental organizing the section. 

First regular meeting the newly 


formed Genessee Valley Section was, 


held January the Rochester Ger- 
man Club. After dinner, brief business 


meeting was conducted which plans 
for the future were The aims 
and purposes the section were out- 
lined and plans made hold two more 
meetings this spring. opportunity 
was then provided for discussion 
corrosion problems. 


the Pfaudler Company, Cox 
International Nickel Co., Finster- 
walder Taylor Instrument Company 
and Carter Eastman Kodak 
Co., presented and discussed typical 
corrosion problems which they had en- 
countered personally. general discus- 
sion followed with such enthusiasm that 
the meeting could adjourned only 
with the understanding that similar 
discussion could continued the 
next meeting scheduled during March. 


PLAN” THAT PAYS OFF 


Brother, here’s “lay-away plan” 
worth knowing about and doing 
something about. 


First, here’s pipe-wrapping specifica- 
tion that has stood the test time and 
competition—Coal Tar Enamel, shield- 
15# Tar Saturated Asbestos Felt. 


Second, here’s pipe line felt that tops 
all performance and long-range 
economy—Ruberoid’s Air-Vent Asbes- 
tos Perforated Pipe Line Felt. 


It’s not the cheapest. But it’s not pre- 
mium priced either. Its real economy 


National Sales Agents 


DAY COMPANY 
1973 West Gray Ave. 


Houston 19, Texas 
“Serving All Pipe 


warehouse stock all standard sizes 
maintained Houston for emergency shipments 


comes the headaches saves. will 
not blister. strong and resilient— 
more flexible than other types because 
its tiny perforations. the job goes 
faster and smoother. When the job 
done you know it’s done right 
undercover dirty work, such “holi- 
day” trouble worry about. forms 
lasting, protective coating that’s lock- 
securely the pipe homogene- 
ous mass enamel and felt, literally 
riveted together the penetration 
enamel through the small perforations, 
during the wrapping process. 


You just can’t beat for all-around 
performance, satisfaction and economy. 
Some have tried—with cheaper light- 
felts. But they always come back. 
Ask the pipe line man who has used it. 


Write for your free samples Air-Vent 
Asbestos Perforated Felt. Pipe Line 
Felt Dept., The Ruberoid Co., 500 Fifth 
Ave., New York 36, 


ASPHALT AND ASBESTOS BUILDING MATERIALS 
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WILKINSON 
LINE 
LOCATOR 


DESIGNED RIGHT 
BUILT RIGHT 


This 
precision 
instrument 
accurately 
spots 
every 
buried 
pipe and 


will 
indicate the 


depth too. 


This substantial carrying 
case available 


The WILKINSON LINE LOCATOR 
provides low cost insurance against 
trouble. 


Its dependability recognized 
leading utilities everywhere. 


WILKINSON 
PRODUCTS COMPANY 


3987 Chevy Chase Drive 
PASADENA CALIFORNIA 


Tel. 0-4314 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


ODESSA COLLEGE LOAN FUND—Shown here the ceremony the presentation 
for the Odessa College Loan Fund sponsored Permian Basin Section NACE. 
are: John Knox, The Western Company, Midland, chairman Permian Basin Section; 
Watts, Humble Pipe Line Company, Midland, first vice-chairman; Kemper, Permian Ente. 


prises, outgoing first vice chairman; Bob Warden, Shell Oil Company, Odessa, second 


chairman; Mr. Fly, president Odessa College; Thomas Newell, Cardinal 
Odessa, section trustee; Hopwood, Tnemec Co., Inc., Odessa, outgoing second 


Snow Does Not Deter Attendance 


The recently formed 
Albany-Troy Section the North 
Region held its first 1954 
Union College, Schenectady, New 
January 12. Twenty-one members 
guests braved inches 


Sabine-Neches Section 
Members and Guests Hear 
Hackerman Inhibitors 


Norman Hackerman, chairman the 
Department Chemistry, Texas Uni- 
versity, Austin addressed members 
and guests Sabine-Neches Section 
its January meeting. Dr. Hackerman 
spoke Corrosion Inhibition. 

The mecting was the section’s first 
“Bosses’ Night” meeting and was well 
attended management personnel from 
throughout the Sabine-Neches area, 
addition talking Corrosion Inhibi- 
tion for the benefit the visitors, Dr. 
Hackerman gave brief history 
NACE, its aims and accomplishments. 

Speaking corrosion inhibition for 
mitigating corrosion described cor- 
rosion system terms its chemistry 
and explained how inhibitor 
must function effective. dis- 
cussed how chemicals can inhibit cor- 
rosion reactions and gave examples 
these mechanisms from laboratory work. 
also cited practical examples good 
inhibition and detrimental effects. 


Kanawha Valley Hears 
Fabrication Discussion 


the January meeting the 
Kanawha Valley Section members 
and guests heard Hegerty, Colo- 
nial Iron Works, Cleveland, Ohio, speak 
Fabrication Affecting 
Corrosion Resistant Process Equipment. 

Officers for 1954 were elected the 
meeting follows: George Orr, 
United Fuel Gas Company, Charleston, 
Va., chairman; Bates, Carbide 
and Carbon Chemicals Corp., South 
Charleston, Va., vice-chairman; 
Nemours Co., Belle, Va., secre- 
tary; Conrad Wiegers, Allied 
ices, Inc., Charleston, Va., treasurer. 

Mr. Orr, chairman the 1953 Mem- 
bership Committee for the section re- 
ported increase ten members since 
the last Next meeting the 
Kanawha Valley Section will March 


attend. 


The technical portion the 
Simons, General Electric Co., 
Fuel Corrosion Problems Related 
Land Gas Turbines. said 
from low cost fuel must 


consisted three talks: Dr. 


Laboratory, Schenectady, 


before land gas turbines 
Diesel electric power. 


ples from gas turbines that 


strated the nature and cause 


sion. 


was 


illustrated with slides and actual sam- 


Schenectady, discussed corrosion 
lems encountered steam boiler 


tion. described the role 


sible steam boiler corrosion. 


George Best, Mutual Chemical 
the use inhibitors for 
tion. Mr. Best also described the 
and activities NACE the 


the new section. Mr. Best, past 


man the North East Region, 
take office the NACE Board 
rectors the March Conference 
Exhibition Director representing 


North East Region. 


Donovan, Consolidated Edison 


pany New York. 
Officers the section include 


Mengel, American Locomotive 
Schenectady, chairman; and 


Electric Co., Schenectady, 


John Kelley 


John Kelley, chief for The 
Texas Pipe Line Company, 
died January 25. Mr. Kelley had 
extensive research work 


against exterior 
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NACE MEETINGS 


CALENDAR 


Mar. 

Section. 

g—St. Louis Section. Sol Gleser, 
Corps Engineers. York Hotel. 

9—Houston Section. Corrosion 
Fresh Water. Dillon. 

Ohio Section. Stress 
Corrosion Beck, Talk 
motion picture. 

Oklahoma Section. 
Oklahoma City. 

date— Section. 


Louis Section. Howard 
Plastic Tapes Corrosion 
Coatings. York Hotel. 


ston Section. 
Section. 
Section. Allerton 


LaQue, The Inter- 
Nickel Co., Inc., speaker. 

20—Chicago Section. Dr. Gutzeit, 
Kanigen Process.” 

Oklahoma Section. 
YWCA, Oklahoma City. 

Ohio. Plant tour, 
Hilton-Davis Chemical Company, 
dinner meeting and discussion 
tour. 


Speaks Weld 
Seam Corrosion Control 


Liebman, vice president and 
technical director Pitmar Centrifugal 
Machine Corp., Baltimore, Md. spoke 
January 116 members and guests 
joint meeting St. Louis Section 
NACE and the American Welding So- 
ciety’s St. Louis group. His topic was 
“Weld Seam Corrosion and Its Con- 
trol.” The meeting was held during the 
evening the Engineers’ Club St. 
Louis. 

Liebman explained how corro- 
sion damage will occur metal ad- 
welds because splatter, flux 
slag, fume deposits, weld heat oxide 
and other factors. 

Programs for three scheduled meet- 
were also announced follows: 

_March 8—Sol Gleser, Upper Missis- 
sippi Valley Div., Corps Engineers, 
will speaker the York 


April 12—Howard Segool. Poly- 
ken Products Dept., The Kendall Co., 
will speak Plastic Tapes Corro- 
Control Coatings the York 


otel, 


lite will speak High Alloy Cor- 
Resistant Materials the York 


Hotel. 

Petroleum 

Industry Theme 

Nickel Co., New 


the January meeting 


NACE NEWS 


Permian Basin Section. Twenty-three 
members and guests kept Mr. Mor- 
ton the rostrum for over one and 
one-half hours discussing some moot 
corrosion problems the petroleum 
industry. 

Some the problems discussed were: 

there danger cracking the 
casing oil well when effort 
being made protect oil well casing 
means impressed current? 

Can selective sulfide attack take place 
under the condition temperature 
where carbide precipitation can take 
place Type 304 stainless steel? 

what extent will corrosion inhibi- 
tors serve substitute for alloy con- 
tent sucker rods any steel sub- 
jected corrosion fatigue conditions 
service? 

Does hydrogen sulfide oil well 


Calculator 


dent? 

Distinguished guests the meeting 
were Murray, Hanley Company, 
Midland, Texas, Rice, Interna- 
tional Nickel Company, Inc., Houston, 
and Sam Hodgdon, Metal Goods Cor- 
poration, Dallas. 

Names 1954 officers were an- 
nounced the meeting. Elected were 
John Knox, The Western Company, 
Midland, Texas, chairman; John 
Watts, Humble Pipeline Company, Mid- 
land, first vice-chairman; Bob Warden, 
Shell Oil Company, Odessa, Texas, 
second vice-chairman; Jay Stafford, 
National Tank Company, Midland, 
secretary-treasurer and Newell, 
Cardinal Chemical Company, Odessa, 
section trustee the South Central 
Regional Board Trustees. 


You can’t afford without this Reilly Coal Tar 


Base Enamel quantity calculator serve your handy 
portable guide. Complete with estimates for enamel 
requirements two grades Reilly Primer, the 


ucTS 


tables also furnish valuable information coupling 


compounds, recommended temperatures for applica- 


tion and quantities required for hand application 
Reilly Coal Tar Base Enamels. 


Send for your Reilly today. 


April 

= 
REILLY TAR CHEMICAL CORPORATION 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


CLEANING, COATING, WRAPPING RECONDITIONING 


HOT DOPE 
Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


The year 1954, according most 
prognosticators (WOW! 
ever spell that one?), going 
the biggest construction year the 
history pipelining. Sounds mighty 
rosy folks out here the 
coating, wrapping and recondition- 
ing business. Sure hope those prog- 
know 
what forecasting around. 
There’s little rather than 
get the job helping pipe- 
liners make better job all this 
work. been doing for 
years now, and our enlarged plant 
loaded with skilled manpower 
ready for business, whatever the 
size. 

always been one those 
strange critters who believes that 
optimistic talk makes for good 
business and that good business 
the backbone the country. 
can remember back when some 
our years had some kinks 
them; also some twists but all 
you got look see that 
the folks who had faith hard 
work and doing one job well sure 
survived. 


HOUSTON, TEXAS 


CLEVELAND SECTION members and guests who participated television program January 


over station WNBK, Cleveland: Oliver Henderson, George Zetzer, Miss Jane Rigo, William 
Palmquist and Robert Weast. 


Paint Systems for Severe 
Corrosion Are Discussed 


Sixty-five members and guests at- 
tended the January meeting the 
Detroit Section. Guest speaker was Ken- 
neth Tator, Kenneth Tator Associates, 
Coraopolis, Pennsylvania. Tator 
spoke Corrosion Engineering with 
Protective Coatings. The subject was 
restricted discussion those paints 
which are used for industrial applica- 
tions under severe corrosive exposure. 
Mr. Tator explained his own unique 
paint classification system briefly 
discussed deviations from standard lab- 
oratory test methods which feels bet- 
ter correlate field experiences. The 
slide-illustrated talk covered recent de- 
velopments and economic aspects 
coatings. 


Vice-chairman the section, Eugene 
Ivanso, presided the meeting, Section 
Chairman James Hirshfeld 
and could not attend. 

Next meeing the Detroit Section 
planned February the Engineer- 
ing Detroit Building, with 
Dr. Uhlig, Massachusetts Insti- 
tute Technology scheduled present 
chemical process. 


Talks Teche 
Section February 


Louis McIntire, professor chem- 
ical engineering Southwestern Louisi- 
ana Institute, Lafayette, and alumnus 
Ohio State University where 
gained his master’s and doctor 
losophy degrees under Mars 
tana, was scheduled address members 
Teche Section February 17. His topic 
was Forms Corrosion and Methods 
Retarding Preventing Their Prog- 

The program included also discus- 
sion local corrosion problems. 


Requests for reprints technical 
other material published 
should addressed NACE’s Central 
Office, 1061 Bldg., Houston 


Texas. 


Cleveland NACE Section Gives Program 


Cleveland Section the National 
sociation Corrosion spon- 
sored television program devoted 
corrosion engineering over station 
WNBK January 10. The 


program was one series 


weekly Cleveland technical 
tions titled “Adventures 

Robert Weast, associate 
charge the Case Institute 
sion laboratory showed Cleveland 


Heights high school student, George 


Zetzer how corrosion recognized 


electrochemical phenomenon, 
onstrating the passage electricity 
from corroding objects. also 
corroded hot water sections 
Miss Jane Rigo, secretary 
Section, and charge corrosion work 
the American Steel and Wire 
sion the United States Steel 
showed how corrosion can 
through proper selection metals 


stressing the need use corrosion 


sistant materials for 


automobiles. 


with the Ohio Bell 


cables. William Palmquist, 
ical engineer with National 
Company and chairman 
Section discussed the control 
tion through use non-metallic mate 
rials and told current application 
these materials several 


ASM Beryllium Papers 


Among the papers scheduled 
Metals Beryllium Conference 
the Statler Hotel, Boston 
following: 

Knoils Atomic Power 
eray Electric Co., 

perature Fatigue Properties 
Breen and Lane, Naval 
Laboratory, Washington, 


18, 
a 


Telephone 
pany explained the methods used 


utilities protecting buried pipes 
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March, 


Central Arizona Group 


Will Ask for Charter 


Recognition the Central Arizona 
Section will asked Western Region 
NACE group members and 
others corrosion living 


Phoenix February which for- 
mation section was discussed and 

Frank Buck, Arizona Public Service 
Company, Phoenix was 
rary Carl Eyring, Salt 
River Water Users’ Association, 

secretary. 
18, will showing the Inco 
motion “Corrosion Action,” 
under Zima Inco’s Los An- 
geles 
ville Section Has 
Four Speakers 

Four cakers addressed the January 
meeti: the Jacksonville Florida 
Section Roosevelt Hotel, Jacksonville. 
Speakers and topics the were 
Howard |). Segool, Polyken Products, 
Kendall Chicago, who spoke 
Plastic Tapes Corrosion Control 


Collins, National Container Corporation, 
who spoke Experiences 
Mills and Liebman, Pitmar Cor- 
poration, Pittsburgh, Pa., who spoke 
Corrosion Control Through Economic 
Surface Preparation. Mr. Liebman used 
many slides illustrating how surfaces 
properly prepared give years longer life 
between repaintings than surfaces im- 
prepared. 

Haydon Burn, mayor Jacksonville, 
was the dinner speaker his experi- 
ences viewing atomic bomb explosions. 

There were present members and 
four guests. 


Baltimore Hears Humble 


Magnesium Anodes 


Hilary Humble, Dow Chemical 
Co, Midland Michigan, guest speaker 
the meeting the Balti- 
more Section gave what was considered 
those present one the most en- 
lightening talks the year. Mr. Hum- 
ble spoke uses magnesium anodes 
cathodic protection, illustrating 
slides, microscopic scale how local 
corrosion cells operate. explained 
that the rate corrosion depends 
the controlling mechanism which may 
anodic, cathodic mixed. 

Following brief discussion the 
merits galvanic versus im- 
current anodes, Mr. Humble 


correct design and placement 
anodes for proper current distribu- 
tion, 

One interesting feature 
and glass lined steel hot 
pointed out that while 
the tank were protected 
the copper sheath- 
the heating unit which was 


the tank proper. said 


NACE NEWS 


that investigation revealed the cause 
stray currents and that mitigation 
was achieved inserting resistance 
bond which provided sufficient current 
drainage prevent perforation the 


sheathing. 


Mr. Humble also described different 
types magnesium anodes, including 
magnesium ribbon, which can laid 
out parallel pipelines, anodes for un- 
derwater hulls ships and variety 
anodes for industrial purposes such 
gate valves and condensers. 

the business portion the meet- 
ing Chairman von Lossberg asked 
for nominations for officers for the 1954 
meeting season. Nominated 
quently elected were Alexan- 
der, chairman and Adolph Bialecki, 
secretary-treasurer. Dr. Alexander cur- 


rently head the protective coatings 
branch the Naval Research Labora- 
tory Washington, Mr. Bialecki 
associated with the research labora- 
tories the Industrial Chemical 
Company Baltimore. Since Mr. 
Risque Benedict, currently secretary- 
treasurer was unable accept the nom- 
ination for vice-chairman because re- 
cently accepting job with Creole Pe- 
troleum Company Venezuela was 
decided elect the new vice-chairman 
the next meeting. 


Articles corrosion and technology are 
welcomed for review the NACE 
Editorial Review Committce material 
for publication Corrosion’s 


LEAD... Why and Where you should use 


Lead was probably the first corrosion-resistant construction material. 
The ancient Romans were among the first recognize its value and 
they used the extensive water systems which were part 


their civilization. 


Today, lead widely used acid manufacture and the produc- 
tion other chemicals; pickling, plating and anodizing; and 
the control air pollution and waste recovery. 

the chemical, textile, petroleum and metallurgical industries 
lead can used safely many instances where reliable control 
strongly corrosive materials imperative. dependable under 
many pressures, concentrations and temperatures ideal for handling 
sulphuric, sulphurous and chromic acids. 

For further information the use lead your corrosive-handling 
system, write Federated’s Corrosion Advisory Service. 

For ASARCO lead products sheet, valves, fittings, etc. 
see Federated first. Available through any Federated’s sales 


offices across the country. 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 


Canada: Federated Metals Canada, Ltd., Toronto, Montreal 


Aluminum and Magnesium, Babbitts, Brasses and Bronzes, Anodes, 


Die Casting Metals, Lead and Lead Products, Solders, Type Metals 
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Keeling, Lombardo 
Are Western Region 
Meeting Speakers 


Harry Keeling, consulting engineer 
and Miss Flora Lombardo, Amercoat 
Corp. were speakers the January 
meeting held jointly NACE’s West- 
ern Region and Los Angeles Section 
Los Angeles. 

Mr. Keeling spoke corrosion cir- 
cuit theory. His talk was adapted from 
lecture originally delivered the 
1953 Short Course Cathodic Protec- 
tion the University California 
Los Angeles. 


Starting with the basic elements 


ASSOCIATION CORROSION ENGINEERS 


simple corrosion cell comprising two 
points metal surface contacting 
water solution and using lantern slide 
illustrations analogous electric circuit 
diagrams, Mr. Keeling traced the de- 
velopment the more complex corro- 
sion circuits found the usual cathodic 
protections systems. explained the 
importance such factors the metal- 
lic and non-metallic portions typical 
circuits, the extent the circuit, effect 
anode and cathode resistance, fixture 
resistance etc. followed this 
detailed analysis the cathodic protec- 
tion circuit and its effect the corro- 
sion circuit, with explanations of: Dis- 
tribution resistance, current flow, 
power increments due dissimilar 
metal contacts, shorted insulators 
holidays pipeline coatings and how 
real pipeline circuit differs from the 


effective 
corrosion 
control 
with 
VIBRA-PAK 
anodes 


Represented 


Moorlane Company 
Tulsa, Okla. 
Kansas City, Mo. 
Amarillo, Texas 
Denver, Colo. 
Wichita, Kansas 
Oklahoma City, Okla. 


Cost-wise VIBRA-PAK anode system more than pays 
for itself through longer service life and controlled 
protection for buried submerged metal structures. 
Here documented report, how VIBRA-PAK anodes 
minimize corrosion damage. 


“We tried without success find 
anode with core wire that would not 
pull loose handling. Not until Stand- 


Midwestern 
ard Magnesium Corporation developed 
their “Perfect Anode Core” were our 

” 
problems solved. Pittsburgh, Pa. 
—VIBRA-PAK anodes are spectrographically analyzed 
purity your guarantee longer service Oklahoma City, Okla. 
Davis 


new, patented spiral core separate from 
anode positive contact assured! 


—and remember, VIBRA-PAK means the anode 
compacted and centered the backfill through ship- 
ping, handling and placing the hole. 


Los Angeles, Calif. 


Robert Riley 
Miami, Florida 


Midwestern, Inc. 
Houston, Texas 


SPECTROGRAPHICALLY ANALYZED ANODES AND CYLINDRICAL ANODES 


Pioneers of: 


PHILADELPHIA SECTION 


the December Christmas party 
adelphia Section. Left right, 
Keystone Shipping Company, Philadelphia, 
retary-treasurer; Brink, American 
Corp., Marcus Hook, Pa., past chairman; 


Holmberg, Alloy Steel Products 


J., speaker for technical session; Bep. 

nett, Socony-Vacuum Oil Co., Paulsboro, 

for Testing Materials, Philadelphia, 
man. 


basic simple circuit. the 
his talk Mr. Keeling 
corrosion cell and 
currents action using lamp: 


pipeline. 

Miss Lombardo spoke 
ment Organic Coatings fo: Resist. 
ance Marine Corrosion. She 
scribed and illustrated with slides cer. 
tain types coatings, showing 
effects steel test panels 
electrolyte. She showed 
coatings could cause reversal polar. 
ity the natural corrosion areas 
Her talk was followed spirited 
question and answer session. 

Officers for the 1954 season for 
ern Region were installed 
ing. They are: Robert Kerr, 
ern California Gas Co., Los Angeles 
chairman; Dean Stephan, 
Bridge Iron Co., Los Angeles, 


chairman; Hall, Union Oil 


Brea, Cal., secretary-treasurer. 

Los Angeles Section nominated 
cers for 1954 follows: for chairman, 
Gally, Pasadena; for vice-chairman 
Tandy, Standard Oil Co. Cal- 
ifornia, Segundo; for 
treasurer, Brown, Kobe, Inc. 
Huntington Park. 


Molybdenum Produced 
Electrolytic Process 


Electrolytic reduction 
from solutions potassium hexachloro- 
molybdate molten mixtures 
halides possible with process 
veloped Dr. Seymour Senderoff 
Abner Brenner the Nationa! 
fine powders thick 
tions electrolysis. 

molybdenum may formed 
lytic deposition the method and thal 
the result extensive the 
process. 


Corrosion 


Non-profit research services fered 
the Department Metallurgy 


west Research Institute, 8500 Cul: 


San Antonio Texas include 
offers aid setting and 
research programs all metal 
lurgy. 


Mar 


mem 
vani: 
prob 
The 
meet 
its 


Bos 
Bal 


Bake 
Inc., 
Coat 
ary 

year 
as ti 
whic 
cult 
ance 
temp 
deve 
and 
mate 


delay 


capa 
use 


lowi 
Rice 

Sorg 

Pr 
Oil 

chan 
Co., 

7 


Phil. 

shia, 

Viscose 

an; 
Linden, 

Ben. 

ro, 
Society 


lamps 
odel 


Resist- 
She 
their 
gelatin 
the 
certain 
areas 
spirited 


West- 
South- 


airman 
Cal- 


ess 
off 
from 

layers 


pure 
electro- 
wil 
the 


ered 

nany 
nstitute 
viewing 


March, 1954 


Corrosion Papers 


hnical papers given during 
10-13, Mid-Year Meeting 
the Division Refining the Amer- 
ican Petroleum Institute include the fol- 
lowing. The meeting will held the 
Rice Hotel, 

Hydrogen Sulfide Analyzer- 
Sorg, Oil Company (Indi- 
ana), Ind. 


Session—May 10, Morning 

Oil Texas City. 

and Prevention—Heat Ex- 
Cooling Water Service. 
Standard Oil Development 

Shell Oil Co., Wood River, 
Ill. 

Crude 
centrat 
Corp., 


Was: 

Statv 
the 
Vance 


Cal., 


Gray Make Address 


Steel Magazine, expected speak 
members the American Hot Dip Gal- 
vanizers Association, Inc. corrosion 
problems Cincinnati March 25-26. 
The association will hold its annual 
meeting then the Netherland Plaza 
Hotel, during which annual reports will 
heard. will elect three directors 
its board and conduct other business. 


‘en Chloride Evolution from 
ils Function Salt Con- 
Louis. 


Disposal—May 12, Morning 
Report Research Program 
and Fumes Committee. 
Jenkins, Union Oil Co. 
Angeles. 


Boston Section Hears 
Address 
Neoprene Coatings 


members and guests 
Greater Boston Section heard Lou 
speak Neoprene Maintenance 
Coatings. The meeting was held Febru- 
ary 

Mr. Bake summarized briefly the 25- 
year history natural rubber coatings 
tank linings and the characteristics 
which long prevented their development 
coatings; namely, diffi- 
cult and costly application, low resist- 
ance sunlight and oxidation and lack 
satisfactory method room- 
temperature curing. said that the 
development, first, Neoprene 1931 
and later specific polymer desig- 
nated KNR permitted use the 
brush-applied tank lining 
the need for heat curing still 
delayed its utilization maintenance 


capable the film atmos- 
pheric temperatures brought about the 
system which the accelerator added 
time 

Because Neoprene itself 
specific adhesion metals other 
this system usually 
two coats over chlorinated 
tubber 


While Neoprene compositions, Mr. 


NACE NEWS 


Bake said, can produced color 
some sacrifice corrosion and abrasion 
resistance, felt that carbon black 
filler delivers maximum protection, 
said that two variations the two- 
part Neoprene system are recom- 
mended, one containing equal parts 
carbon black and Neoprene for general 
tank lining and protective coating use 
and the other, for maintenance coatings 
only, containing double the amount 
carbon black for increased chemical re- 
sistance. 

Mr. Bake added that further develop- 
ment work with Neoprene has produced 
also the so-called “one-shot” coating, 
phenolic-resin-modified requir- 
ing primer. Mr. Bake concluded his 
talk with the presentation slides 


HOTS COLD APPLIED COATINGS 


showing laboratory and field perform- 
ance Neoprene boht tank lining 
and maintenance, coating service. 

John Swift, section chairman, an- 
nounced with regret the resignation 
Vice-Chairman Orman Fisher 
Monsanto Chemical Company, who 
shortly will transfer his section mem- 
bership the Greater St. Louis Sec- 
tion. Mr. Swift expressed the Greater 
Section’s appreciation Mr. 
Fisher for his outstanding contributions 
the section’s activities and progress. 


Next meeting the Greater Boston 
Section scheduled May when the 
topic for discussion will Cathodic 
Protection. speaker for the meeting 
will Corlett Harco Corpo- 
ration. 


KOPPERS 


TUMASTIC 


PIPE JOINT PROTEGTION 


Mavor-Kelly always maintains adequate 
and gives immediate attention your 


stocks 
order. 


service dependable. Our traffic 


department “follows through” completely 


all 


shipments give you on-time delivery. 


MAVOR-KELLY COM PANY 


ASSOCIATION CORROSION ENGINEERS 


NORTHEAST REGION OFFICIALS—Gathered here recent meeting are the following officials 
the National Association Corrosion Engineers’ Northeast Region and sections the region 
(clockwise from lower left hand corner) George Best, Mutual Chemical Company America, 
Baltimore, regional director elect; Bermann, Brooklyn Union Gas Company, Brooklyn, chairman 
Metropolitan New York Section; Kempton Roll, Lead Industries Association, New York, 
chairman Northeast Region; Titsworth, Koppers Company, Inc., Boston, secretary-treasurer 
Northeast Region; Donovan, Consolidated Edison Co, New York, New York, retiring 
director; Frederick Meyer, Southern New England Telephone Co., New Haven, Conn.; past 
chairman Southern New England Section; Dwight Bird, The Dampney Company, Boston, secretary- 
treasurer Greater Boston Section and Bennett, Socony-Vacuum Oil Co., Inc., Paulsboro, 
J., chairman Philadelphia Section. 


First Canadian Regional Meeting Features 
Technical Papers, Manufacturers’ Exhibition 


First annual meeting Canadian 
Region NACE was held the King 
Edward Hotel, Toronto February 
with members and non-members 
present. exhibition products de- 
signed aid corrosion mitigation 
also was held. Three technical papers 
were presented during the day. 


NOTICE! 


Now Have Available 
For Immediate Shipment: 


Holcombe Rectifiers 
National Carbon Anodes 
Coke Breeze 
An-Spec Magnesium Anodes 
Collins Instruments 
Maloney Insulation Material 
Pesco Insulation Material 
Universal Controls Insulators 
Polyken Tape 
Tapesters for Rental 
Anaconda Wire Cable 
Spotting Bars 
M-Scope Pipe Locators 
Vibrogrounds 
Cadweld Connections 
and 
Many Other Materials 


Write for Complete Catalog 
Also Make 
Surveys and Installations 


CORROSION 
RECTIFYING COMPANY 


1506 Zera St. VA-7522 


Houston 24, Texas 


The program began with 
registration and inspection the ex- 
hibition, Then followed paper “Ex- 
perience Corrosion Control 
Products Pipe Line,” Murdi- 
son, Pipe Line Division, Imperial Oil 
Ltd., Toronto. The paper 
tions Designated Selection Ma- 
terials Avoid Corrosion,” 
sented Law, The International 
Nickel Co., Ltd., Toronto. 

fellowship hour between 5:30 and 
was provided exhibitors. 

Following dinner, Carr, Man- 
ager, Koppers Products (Canada), Ltd., 
commended the efforts Law, 
Russell, Trans Mountain Pipe Line 
Co., Vancouver and Watson, 
Corrosion Service, Ltd., Toronto ar- 
ranging the meeting. 

Russell then outlined briefly the 
history the National Association 
Corrosion Engineers and explained that 
Canada less than year ago the then 
NACE members the Dominion 
unanimously decided form Canadian 
Regional Division the association. 
Since this aim was realized membership 
Canada has increased 250 with 
five sections organized Toronto, 
Hamilton-Niagara, Vancouver, Mon- 
treal and Edmonton. sixth being 
formed Winnipeg. 

Tentative plans for the 1955 second 
annual meeting the Canadian Re- 
gional Division call for two three day 
session and probable attendance 
300 400, Mr. Russell reported. Larger 
facilities for exhibitors also 
templated. 

Non-members present were urged 
join NACE and take advantage the 
large volume technical information 
creating and assembling. 

Laboratories, Ltd., Kingston, presented 
illustrated paper Corrosion Be- 
havior Aluminum Alloys.” 

Articles corrosion science 
nology are welcomed for review the 
NACE Editorial Review Committee 
material for publication 
technical section. 


POSITIONS WANTED 
and 
AVAILABLE 


Active and Junior NACE members may 
without charge two consecutive advertise. 
ments annually under this heading, not 
over 35 words set in 8 point text type, 


Firms seeking employees, 
NACE membership, may run advertise. 
ment of the same specifications in. 
definitely. 

Advertisements other specifications 
charged for standard 


Positions Available 


Corrosion Engineers. Positions 
for graduate electrical engineers 
equal. 
perience corrosion mitigation systems 
required. Extensive travel involved 
Salary open. The Hinchman 


gineers, Francis Palms 
Mich. 


Sales Representatives for DEI. 
tive Coatings. Protected territor 
able qualified individuals 
competitive lines. Write David Long 
Corp., 220 East 42nd St., New York 


Industrial Sales 
trol field has Midwest opening sales. 
man with practical engineeriny 
edge, capable interpreting power and 
processing plant maintenance needs 
terms equipment-engineered 
tive coatings. Salary, expenses and 
centives. Corrosion, Box 53-20. 


additional established line corrosion 
sisting coatings and linings. Protected 
Territories available. Repeat business 
established accounts. 
facilities—strong office support. Carbo- 
line Co., 331 Thornton, St. Louis 19, 


WANTED: Sales representative with cor- 
rosion experience who familiar with 
pulp and paper chemical industry 
represent nationally recognized 
facturer corrosion resistant 
Excellent opportunity for qualified man 


free travel, service established ac- 
counts and develop new Our 
employees know this advertisement. 
Write full information CORROSION, 
Box 54-4. 


Position Wanted 

Corrosion Engineer—14 
ence, last with major 
alloy producer service 
industry. Wants relocation 
corrosion 


CORROSION, Box 54-3. 


other material published 
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Participate 
Table Session 
Section 


Sixty and guests attended 
the round table discussion corrosion 
special metals and alloys the Feb- 
gaged sales metals and 
alloys the panel. They were: 
United States Steel Cor- 
poration; Hopper, Crucible 


Robert Mears, United States Steel 
said believed they had received 
aid toward solving their 
corrosion problems. 

January Mr. Royston was secretary 


the Section during 1953. 
for the remainder the 
term, 

The meeting scheduled the 
Section March The sec- 
tion tour the Aluminum 
Company America Research Center, 
New Kensington, Pennsylvania. Follow- 
Sprowls, Walton and Nock, 
all Alcoa, entitled “Resistance 
Aluminum and Other Metals Atmos- 
pheric Corrosion” programmed. 


Thomas Royston 


Royston, for years 
vice-president and treasurer Royston 
Laboratories, Inc., Blawnox, Pa., died 
suddenly January Knoxville, Ten- 
nessee while business trip. 
long resident Pittsburgh, Mr. Roy- 


ston was for years, before joining 


Royston Laboratories, Inc., affiliated 
with Crucible Steel Company. served 
secretary the Pittsburgh Section 
NACE during 1953 and has been ac- 
tive NACE since became mem- 
ber 1949. the time his death 
was 67. 


Nickel Savings Using 


Grade Alloy Possible 


using grade alloy for cast- 
destined for service the temper- 
ature range 1200-1600 degrees sub- 
stantial savings nickel can made. 
This conclusion was reached 
Hall, Chief the Division Alloy 
Columbus, Ohio. The discovery 
sponsored the Alloy Casting 
uring the past months. 
alloy contains ap- 
Percent and percent nickel 


NACE NEWS 


The research indicates the mechanical the 100-hour rupture stress (an indica- 
properties the alloy are comparable tion load-carrying ability the metal 
those higher-nickel heat resistant high temperatures) typical 


alloys. composition about 14,000 psi. This 
Trends toward higher operating tem- the same the representative value 

peratures some industries, notably the higher-nickel grade. 

power plants, are pushing the low alloy After service high temperatures, 


materials now used for furnace the residual room temperature mechan- 
struction limits usefulness. properties alloy are impor- 
The availability the cast For example, some materials be- 
usable temperatures above these lim- come quite embrittled and thus difficult 
its will permit engineers take ad- handle maintenance repair op- 
vantage the efficiency erations. The grade, as-cast, has 
temperature operation. satisfactory ductility shown 

Investigating broad series experi- average elongation value about 
mental alloys, the Battelle group percent. After hours’ exposure 
that the most useful range follows: the elongation approximately 
cent nickel and 0.25 0.40 percent Comparative figures for the higher- 
carbon. This composition has been des- nickel grade are only: percent 
ignated the alloy type. gen- as-cast and percent after hours 
eral, the mechanical properties the 1400 Thus, the grade not only 
austenitic compositions the nickel, but actually provides 
1600 range are comparable those material superior ductility for in- 
the higher-nickel alloys. 1400 temperature service. 


Low 

Corrosion 
Control 


glycerine’ 


gas 


caustic 


Uniform, pore free 


CLAD nickel deposit fully 

steel pipe. 
NICKEL-PLATED 


The exclusive time-tested BART LECTRO-CLAD 
PROCESS electrolytically deposits corro- 
sion resistant nickel lining the interior 
surface steel pipe from 114” 24” 
diameter and 20-foot random lengths. 


Saves critical nickel, readily available, 
and priced competitively. 

LECTRO-CLAD the answer corrosion and 
contamination problems the conveying 
highly corrosive materials and the 
cost surprisingly modest. 


Write Dept. C-3 today for complete details 
and technical aata. Names large users 
LECTRO-CLAD available request. 


BART MANUFACTURING CORPORATION 
229 Main Street Belleville New Jersey 
Exclusive territories available to qualified distribution organizations. 
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Many Cathodic Protection Problems Discussed 


Panel New Phases Cathodic 
Protection, coffee speaker 
cued chicken all received close attention 
from Section members attending the 
February meeting held Kelley’s 
dining room. 

Members the panel presented ques- 
tions for discussion. Lyle Sheppard, 
Shell Pipe Line Corp., presented cases 
where cathodic protection has not been 
entirely effective. listed the follow- 
ing examples. Leaks have been re- 
ported three companies within 200 
feet the drainage points rectifier 
protected pipe lines. Yet greater dis- 
tances away from the drainage points 


protection was effective. Leaks have 
been reported two companies well 
coated lines under cathodic protection 
well over 850 soil-to-pipe poten- 
tials. Several companies have reported 
leaks bare poorly coated lines 
under apparently adequate cathodic pro- 
tection dry alkaline soils. One com- 
pany has questioned the effectiveness 
cathodic protection lines buried above 
the frost line the soil. One company 
has had difficulty 
tecting near reinforced concrete founda- 
tions. investigating the effects 
such protection the foundations. 
Several companies have experienced dif- 


RUSTPROOFING 


COLD 
TREATMENT 

e Q 


Chemically CONVERTS RUST 
into IRON PHOSPHATE 


ELIMINATES SANDBLASTING 
sandpapering, pickling and subsequent water rinses. 


ECONOMICAL 


Simple apply—Just brush spray. Gallon Covers 
800 1500 sq. ft. Saves costly man hours. Prolongs paint 
coating life times thereby lowering maintenance 


costs. 


Fer 


for rusty surfaces prior painting coating 


CONVERTS RUSTY SURFACES 


normal chemical action, into Iron Phosphate which 
admittedly the perfect passive insoluble rust inhibitor. 
FerRoSeal used around the world Governments 
and leading international corporations. 


Send for 
Booklet 


RUSTPROOFING 
PROCESSES CORPORATION 


West 34th St., New York 


BRyant 9-2062 


FerRoSeal used Marine, Shipbuilding, 
Bridges, Tanks, Automotive, Railroads, Industrial 


Plants, Farming. 


Vol. 


ficulties applying cathodic 
line sections lower resistance 
isolated high resistance strata, 
effective protection maintained from 
the same power source the line 
yond this section. 


Measurements Make 


Mr, Sheppard said the following meas. 
urements need investigation: Pipe 
soil potentials well coated lines pro. 
tected galvanic anodes, Pipe 
potentials high resistant soils. 
resistances high resistant soils. 
line coating resistance. Natural earth 
currents. Insulation flanges, 
Current flow between parallel 
cluding rectifying effects oxides 
Testing networks. 


for probable future 
needing investigation, Cor. 
rosion effects fertilizers and con- 
valves. Corrosion and protection 
alternating current. Probleme 
beaming cathodic protection. 
ter break-down” voltages. ied 
tifier power lines. Utilizatio: soil 
resistance for distribution cathodic 
protection. Protection for ex- 
panding systems, 11. Standardi: ation 
terms, practices and methods. 


Louie Barbe, Humble Pipe Co, 
terference drainage: Proper location 
drainage points. Keeping 
density low possible. Installatio 
auxiliary drainage. 


corrosion engineer often miust con 
sider damage his cathodic protectior 
system will inflict other 
installations the vicinity. 
lems. Mr. Barbe cited were: Mainte 
Securing cooperation with own 
ers other lines. Dealing with smal 
firms which have corrosion 
Legal liability for damage other 
tion. Other technical problems dealing 
with interference are: 
procedure for making interference meas- 
urements. Minimum distance 
crossing lines. Complete 
cal solution interference problems. 
Coating foreign lines 
Interference with operation railway 
signal systems, 


es 


Big Pipe Problems Listed 


Stegner, Tennessee Gas 
mission Co., presented the 
questions regarding large diameter 
lines: Why does large pipe 
more current per square foot than smal 
pipe? Why the pipe-to-soil 
tial necessary for protection 
for large pipe than for small diamete! 
pipe? What the best way 
sufficient current high 
_Starr Thayer, consulting eng neer 
pioneer corrosion expert 
the radical methods pioneer 
tried when corrosion control 
lating the future, Mr. Thaver, 
received the 1952 Frank Newm: 
Award, said engineers may 


(Continued Page 14) 


| 
| 
| 
he 4 
§ 
| 
. 
4 
= 
my 


Vol. 


otection 
Soils 
ata, yet 
line 


Meas. 
Pipe 
soil 

Soil 
4, Pipe 
earth 
in- 


oil con- 
check 
tion 
created 
Use 
ectional 
“Wa- 
ied 
soil 
for ex- 
ation 


ine 
location 
current 
tallation 
Use 


ust con 
tection 
Mainte- 
crossing 
ith 
other 
dealing 
dardized 
rossings 
railway 


ter pipe 
require 
small 
reer ane 
some 
er, whe 
Speller 
way 


AVAIL \BLE 
FOR 


CPS ANODES 


lead wire extra 
cost. Large stocks 

unfinished cylinders 
permit prompt 


shipments any length 


lead wire #4, 

direct-burial 
cable (Including 
heavy-wall polyvinyl 
insulation 
oil-soaked soils). 


OTHER FIRST LINE 
MATERIALS INCLUDE: 


Dow Magnesium Anodes 

Good-All Rectifers 

Polyken Protective Tape Coatings 
Betzel Tapesters 

Maloney Insulating Materials 

Erico Cadweld Welding Materials 
Fisher M-Scope Pipe and Cable Locators 
Detectron Pipe Locators 

Wahiquist Pipe Locators 

CPS Graphite Anode Backfills 

Homco and Barada and Page Backfills 
: Agra and Collins Meters 
Associated Research Resistivity Meters 
Rubicon Potentiometers 

Pearson Holiday Detectors 

Holloway Shunts 

Direct-Burial Cable 

Ditch-Witch Trenchers 


NACE NEWS 


PERMANENT 
Lead-Wire Attachment! 


*(GREAT LAKES CARBON CORPORATION) 


Assures PERMANENT 
Lead-Wire Attachment Anode! 


CPS graphite anodes must 
pass standard 300 
quality control tests. 
Periodic tests destruc- 
tion are also made. 
destructive tests the wire 
separates BEFORE the CPS 
ferrule attachment with 
the wire fails. 


Photo above shows testing CPS graphite 
anodes for permanency lead-wire at- 
tachment. right (A) test- 
ing device developed CPS assure 
quality control lead-wire atachment. 
(B) Non-destructive minimum 300 Ib. 
setting wrench (C) Indicating destructive 
tester. 


OFFICES LOCATED 


(4601 Stanford Street) 


Houston Texas 
Phone JA-5171 


Tulsa, Okla. 
Phone 2-9857 


NEW ORLEANS 


1639 Robert Street 
New Orleans 15, La. 


Phone CH-8310 


Everything the cathodic protection field 
from insulating washer turnkey contract installation. 


= 
TULSA 
314 Thompson Building 


Corrosion Electrified 
Railroads Southern 
New England Topic 


Experiences years dealing 
with corrosion problems railroads 
used both electric and steam loco- 
motives were related members 
Southern New England Section its 
February meeting. Harry Brown, 
consulting engineer, formerly with the 
New York, New Haven and Hartford 
Railroad told the meeting the ex- 
tended tests and numerous types 
materials for overhead structures 
electrified railroads. 


After Mr. Brown’s talk 
motion picture the United States 
Navy’s educational series. “Induc- 
tance” was shown. 


The meeting was held the audi- 
torium the United Illuminating Co., 
New Haven. 


Meyer, Southern New England 
Telephone Company, turned the gavel 
office over the section’s new chair- 
man, Tracy, American Brass 
Company. Mr. Tracy gave the follow- 
ing names committee chairmen: 


Fred Barry, Chase Brass Co., meet- 
ings and program; Simmons, White- 
head Metal Products, membership; 
Meyer, publicity; Johnquest, The 
Bristol Co., reception; Plant, 
United Illuminating Co., social; Prof. 
Robertson, Yale University, tech- 
nical conference. Mr. Meyer also was 
named alternate delegate regional 
board meetings. 

Next meeting the section will 
April Connecticut Light and Power 
Company’s Berlin, plant when 
members and guests will 
facilities the company’s engineering 
department. 


Panel Discussion Held 
Southwestern Ohio 
Section January 


Southwestern Ohio Section met Janu- 
ary Cincinnati, Ohio. Twenty-three 
members and guests enjoyed the tech- 
nical meeting, which consisted well 
balanced and interesting panel discus- 
sion followed question and answer 
period. Novak, Dayton Power and 
Light Company, spoke power plant 
problems. Jenss, Ampco Metals, Inc., 
spoke alloys; Roy McDuffie, Uni- 
versity Cincinnati, spoge metals, 
and Sylvan Falck, Inner-Tank Lining 
Corporation, spoke protective coat- 
ings. 


Seven More Exhibitors 


Added for Kansas City 


Seven more exhibitors have been as- 
signed space the exhibition 
held connection with the NACE 
Tenth Annual Conference Kansas 
City March They are: Cleaner 
Pipelines Company, The Colonial Plas- 
tics Manufacturing Co., Midwest Re- 
search Institute, St. Louis Metallizing 
Company, Standard Magnesium Corp., 
Permolite, Inc. and Tube Kote, Inc. 

This brings the number com- 
panies scheduled exhibit. 


Hydrogen Absorption Under Stress Seems 
Sulfide Stress Corrosion Culprit 


Hydrogen absorption under stress ap- 
pears the most significant factor 
the sulfide stress corrosion failure 
iron-nickel alloys. This conclusion was 
reached Prof. William Robertson, 
whose investigations the Hammond 
Metallurgical Laboratory Yale Uni- 
versity are being sponsored the 


Technical Practices 
Committee Named 


Composition the NACE Technical 
Practices Committee has been set. This 
group, consisting chairman, vice- 
chairman, the NACE vice-president, and 
the chairmen each the technical 
committees will exercise policy making 
function principally, determined 
the revised rules procedure effective 
with the last day the Kansas City 
Conference. 

Composition the committee has 
been given follows the chairman: 

Schmidt, The Dow Chemical 
Company, Midland, Mich., chairman. 

Vandergrift, Pa., vice-chairman. 

Whitney, Jr., Monsanto Chemi- 
cal Company, St. Louis, NACE vice- 

Greco, United Gas 
Shreveport, La., chairman T-1 Oil 
and Gas Production. 

Stewart, Sun Pipe Line Com- 
pany, Beaumont, Texas, chairman 
T-2 Pipe Lines. 

Watkins, Sinclair Research 
Lab., Harvey, chairman T-3 
General. 

Kulman, Consolidated Edison 
Co. New York, chairman, T-4 Utili- 
ties. 

Gegner, Columbia-Southern 
Chemical Co., Barberton, Ohio, T-5 
Process Industries. 

Liebman, Pitmar Centrifugal 
Machine Co., Pittsburgh, chairman T-6 
Protective Coatings. 


High Purity Hot Water 
Committee Authorized 


Organization technical committee 
tentatively titled “Corrosion High 
Purity Water Elevated 
Schmidt, chairman the NACE Tech- 
nical Practices Committee. dePaul, 
Westinghouse Electric Corp., Pittsburgh 
preparing hold meeting per- 
sons interested this subject during the 
Tenth Annual Conference Kansas 
City March. 

probable the committee will 
located under T-3 General the new 
organization schedule. 


Engineering Building 


Construction $1,378,000 down- 
town Engineering Center planned 
the Cleveland Engineering Society. 
will designed the focal point 
for engineering activities Northeast- 
ern Ohio and will replace present so- 
ciety headquarters 2136 East 19th St. 
The new structure will erected 
the site the present Drake Hotel, 
which will demolished. 


National Association Corrosion 
neers’ Technical Practices 
tee 1-G Sulfide Stress Corrosion, 
research program, financed 
tions from industries interested 
phenomenon sudden failure tubing 
oil wells producing gas high 
fide content, has been underway sing 


July, 1951. 


Further research contemplated 
Professor Robertson will 


mine the susceptibility associated 
the combination mechanical prope. 


ties and hydrogen absorption 
tures. Different environments may 


used isolate the role 


media. 


Several other significant 


have been established tentativ: 
the program. Among the 


portant these are that 
necessarily associated with the 


martensite had been 
the first stages the 


that minor impurities are not 


with hydrogen absorption ‘rom 


drogen sulfide separate the effects 
hydrogen embrittlement from 
cracking. was learned early 
cathodically charged Further 
more was indicated that loss 


ductility resulted from hydrogen 


brittlement rather than from 
cracking. This led the tha 


criterion than hardness. Earlier 


elsewhere had pointed specific hart. 


ness factor dividing line 
susceptibility sulfide stress corrosio 
cracking and insusceptibility. nov 
appears that the hardness 


serves indicate inherent 
ductility below which 


under stress. 


Apparatus being prepared 
which Professor Robertson plans 
vestigate the hydrogen absorption 
acteristics various materials 


structures and relate hydrogen cot 


tent mechanical properties, partic: 


larly fracture stress. 


Numerous 


(Continued from Page 12) 


use small atomic batteries for 


protection. 


brief business meeting, members 
discussed by-laws for the section. 
approval the by-laws will 
mail ballot. Travel facilities 
\CE 
ference Kansas City, 
15-19 were announced, Add tion 


bers attending the Annual 


special NACE Houston caf and 


lounge car was proposed one 


shown. 


Paul Dillon, Union Carbide 
Co., will the technical for 
Houston Section March 
Dillon chairman NACE 
Practices Subcommittee 8A, 


Gulf Coast Cooling Waters 
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Cathodic Protection 


ALL-CO 
CATHODIC PROTECTION 


Equipment Supplies 


ALLEN CATHODIC 


PROTECTION CO. 
P. O, Box 386 Phone EDison 2081 
HARVEY, LOUISIANA 


Cathodic Protection Service 


Eng reering - Installation - Surveys 
Material — Supplies 


Everything in the ‘Cathodic Protection Field from 
an Insu‘ating Washer to a Turnkey Contract 
installation 


4601 HOUSTON Phone 5171 


NEW ORLEANS . TULSA 
1639 Mobert St. 310 Thompson Bldg. 
Phor CH-8310 Phone 2-9857 


CORROSION SERVICE LIMITED 
Offers CANADA 


A Complete Service in Corrosion Engineering, 
Design and Installation of Cathodic Protection 
Systems. 


Resistivity and Electrolysis Surveys. 
Selection and Application of Protective Coatings. 
Rectifiers — Anodes — Materials 


King St. East, Toronto, Canada 


CATHODIC PROTECTION 
Surveys Engineering 
Installation Maintenance 
Electro Rust-Proofing Corp. 
(N. J.) 

BELLEVILLE NEW JERSEY 
Atlanta Chicago Dallas Monrovia 


Complete 
CATHODIC PROTECTION 


Systems Supplies . . . service 
for special applications; water tanks 


and pipe lines. 


Cathodic Protective Systéms 
Designed and Installed 
and Laying Specifications; 


Corrosion Surveys; Consultation 
Types of External Pipe Line Corrosion. 


Huddieston Engineering Co. 


Oklahoma 


NACE NEWS 


CORROSION DIRECTORY 


Cathodic Protection 


Again 1953, led all contractors 
Magnesium Anodes installed 


Je ENGINEERING —suRvevs 
(Complete job or installation only) 


PIPELINE CORPORATIO 


. . 
your shield against corrosion 
PROVEN EXPERIENCE 


Installation, Field Survey, Design 


CAN RELY RIO 


CATHODIC PROTECTION 


Distributors and Contractors 
@ T. D. Williamson Casing Insulation 
@ Good-All Rectifiers @ Dow Magnesium 
Anodes @ National Graphite Anodes @ In- 
struments and Insulation @ Contract Anode 
Installations. 


COMPLETE LINE 


TANKS, FLOORS, FUME DUCTS 
PROCESS EQUIPMENT 


CORROSION-PROOF 


MATERIALS CONSTRUCTION SUPERVISION 


CLEVELAND 8, OHIO 


Engineering Service 


MARSHALL PARKER 


Consulting Corrosion Engineer. 
Surveys — Designs — Specifications 
Personnel Training Courses 
Cathodic Protection Installations 
Cormit Engineering Company 
Building 
No. Main Street, Houston Texas 


DEUBER LABORATORIES 


Industrial Research 
Soil Performance Tests Coatings 
Bacterial Corrosion 


114 East 32nd Street 
New York 16, N. Y. 


Telephone: 
LExington 2-3244 


Over 5700 
Readers Monthly 


Engineering Service 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 
THE HINCHMAN 
CORPORATION 


Engineers 
Francis Paims Bidg., Detroit Mich. 


FRANCIS RINGER 


Consulting Corrosion Engineer 
Corrosion Tests and Surveys, Cathodic Pro- 


tection Design, Supervision of. Installation, 
Personnel 


Hampden Ave. Telephone 8-2863 
NARBERTH (Suburb. Phila.) PENNA. 


SMITH 
ENGINEERING 


CONSULTING ENGINEERS 
CORROSION PROBLEMS 


Coulter Bldg. 
Ardmore, Pa. 


Midway 
2-9999 


Instruments 


INSTRUMENTS 


For the Corrosion Engineer 
Copper Sulfate Electrodes 
@ Resistivity Rod & Pipe Prod 
@ AC Bridges 
Current Potentiometer with 
Current Ranges 


COLLINS 


ANGLETON, TEXAS 


Testing 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 
(Established 1931) 


Corrosion, weathering and sunlight tests. 
Four locations in Southern Florida for inland, 
salt atmospheric, tidewater and total immer- 
sion exposure tests. 


7th St. MIAMI, FLORIDA 


Water and Steam 


WATER SERVICE LABORATORIES, 
Specializing Since 1927 
Water treatment for corrosion 
buildings, boilers and 

air conditioning systems. 


Main Office—423 West 126 Street, NYC 
Offices also and Wash., 
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Navy Expects Savings Ratio 
From Cathodic Protection Installations 


DONALD JENKS* 


AVINGS maintenance costs 
which may run high $40 mil- 
lion during the next years are ex- 
pected accrue the nation di- 
rect result aggressive program for 
cathodic protection more than 100 
Naval shore installations. The Navy’s 
Bureau Yards and Docks respon- 
sible for the construction, operation and 
maintenance service utilities for all 
the activities comprising the Naval 
Shore Establishment. 

Investigations corrosion damage 
and corrosion problems have been made 
during the past three years about 
major fleet activities, including ship- 
yards, operating bases and naval sta- 
tions; about naval air stations, 
about supply and fuel depots and 
about plants and depots 
well more than dozen other mis- 
cellaneous but equally important de- 
fense installations. 


Many different kinds structures 
have come under the eyes the corro- 
sion engineers responsible for the ac- 
complishment the current program. 
These structures represent more than 
$50 million worth utility service dis- 
tribution and operation equipment, 
which perhaps $10 million fuel 
tanks and piping, million water 
tanks and piping, $10 million under- 
ground lead-sheathed power and com- 
munication cables and million gas 
piping. addition these structures, 
there are many millions invested 
miscellaneous structures such water- 
front piers and bulkheads where facil- 
ities are required for docking and re- 
pairing vessels the fleet. 


Replacement Deferred 

The greater portion the antici- 
pated savings will accrue through elim- 
ination postponement urgent need 
for replacement structures which 
would destroyed without cathodic 
protection. The cost protection 
ridiculously low view the expected 
return, being the order only about 
$100 thousand year against approx- 
imately million year previously re- 
quired for maintenance and replacement. 

Only the concerted efforts and co- 
operation great number naval 
officers and civilian engineers has the 
navy’s program overcome corrosion 
cathodic protection been put into op- 
eration, that, for the next years 
will continue pay off the rate 
actual reduction operating expenses. 

self evident that credit for at- 
taining this highly desirable and com- 
mendable objective must spread 
throughout the group people whose 
farsightedness has assisted the im- 
plementation the navy’s cathodic pro- 
tection program. The savings will 
real and not merely paper profit and 
will made possible elimination 
need for thousands man-hours 
labor and tons expensive material 


* Electrical Engineer, Engineering and Tech- 
nical Services Division, Navy Dept., Bureau 
of Yards and Docks, Washington, D, C. 


which otherwise would necessary for 
repairing leaks, digging and replac- 
ing pipe lines and repairing and replac- 
ing miles underground power and 
telephone cables. 


Savings Ratio $90 


The cost installing and operating 
cathodic protection the 100 more 
locations which, work has been au- 
percent conservatively estimated 
replacement cost which was foreseen 
without cathodic protection. Put an- 
other way, the navy will benefit the 
rate about $90 for each dollar ex- 
pended now for cathodic protection and 
will realized over the next ten years 
operation. That represents return 
about for each dollar invested 
per year for years come. 


The bureau’s cathodic protection pro- 
gram has moved forward cautiously 
because the navy must necessarily con- 
servative it’s expenditure the tax- 
payer’s dollars. policy has been estab- 
lished and pursued whereby, the cost 
cathodic protection exceeds more 
than percent annual replace- 
ment (amortization) cost, engineers are 
hesitant authorize cathodic protec- 
tion unless certain that the useful- 
ness the installation will required 
for that 10-year base period for which 
cathodic protection would designed. 


Cathodic protection not new thing 
the navy nor the Bureau Yards 
and Docks. Certain structures for 
which this bureau responsible have 
been under cathodic protection for more 
than years. Only recently, however, 
have the economies early installations 
proved themselves. Now that the sav- 
ings are certain, general policy cor- 
rosion mitigation cathodic protection 
has been adopted wherever can 
shown technically feasible and 
economically justified. result, 
effort will spared take full advan- 
tage the potential savings involved, 
order that the financial burdens 
maintenance may reduced much 
and soon possible. 


was simple problem for the bu- 
reau start the ball rolling for pro- 
gram this nature. The naval estab- 
lishment shore huge organiza- 
tion, with boundaries which 
pushed out still further year year. 
order implement and accelerate the 
program, corrosion engineers from pri- 
vate industry, highly qualified the 
field cathodic protection, were called 
assist getting the program off 
flying start. this way was pos- 
sible take action many locations 
simultaneously. Each the firms co- 
operating the program sent teams 
trained corrosion engineers into the 
field, dividing assignments the more 
than 100 locations involved and made 
electrical resistivity measurements, 
metal-to-soil and metal-to-water poten- 
tial measurements, made visual inspec- 
tions and chemical analyses. Also they 
applied experimental techniques involv- 
ing the forcing hundreds amperes 
electrical current through the earth 
determine the degree corrosion 
damage taking place and the character- 
istics cathodic protection system 


which would halt this damaging 


sion for long time come. 


Naval Personnel Helped Work 


each activity visited these 
gineering survey teams, they were 
sisted naval personnel, 
sional teams were very generous 
came divulging their trade 
order that naval personnel might 
tain great understanding and 
concerning the application 


uniformed 


protection. 


fast preliminary investigation 
were completed each location, 
ers and draftsmen went work 
grind out plans 
provide the necessary cathodic 
tion. Such work was accomplished 
the Bureau Yards and Docks 
the offices the professional 


sion engineers. soon wer 


ready, regular construction 
were awarded, either the 
way potential savings began 
almost once and have 
ing month month ever since 
tional cathodic protection systems 
put into operation. These 


continue provide protection for 


years come with only minor 


vision and maintenance. 


process which actually reverses the 
vanic and electrolytic current 
and operated cathodic protection 


tem can irreparable damage 


underground structure. For this 
only properly trained and qualified 
gineers are authorized put newly 
stalled cathodic protection systems int 
operation, Periodic testing 
for efficient and safe operation, 
properly handled, will pay off 


proximately 20-1 ratio that makes this 


industry and the navy. 


structures already: installed, the 
reau revised its design criteria 
vide for cathodic protection new 


stallations wherever such was found 
justified time installation. 


Navy, bureau and private 
engineers have cooperated 
cently the solution many 
technical problems which have been 


the course the work date. 


vidual problem and each presents 


and different challenge the 
sion engineer. many cases 
precedents and completely 
solutions were required. some 
recourse was made 
mical. 


zation for complete system 
until the pilot installation 
itself both feasible and econ: 
result, the bureau has 
sible solutions for numerous 
structures concerning whic 
nothing previously had been 
insofar cathodic 
cerned. 


hand pos 


Other Organizations 


The activity the 
field work attracted consi: crable 
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Throughout industry more and more ALL-CO products and, 
little wonder, when you consider how much properly designed and 
installed cathodic protection equipment can save corrosion losses. 


New and improved methods are being developed and employed 
ALLEN engineers meet variety rigid specifications. have 
tems designed and installed many today’s most effective pro- 
tection systems. Some them are large, others are small, but all 
them are practical, dependable answers the foe that must 

highly trained engineers and technicians are second 
none this field and are always anxious work with you apply- 


ing proven protective measures your plant facilities. 


tion 
ilified er 


newly The successful performance ALL-CO products are 


tems 
highly rated all who use them. Among the many 
but, products that ALLEN manufactures are the trust- 
worthy ALL-CO Rectifiers which are built stand 
through years uninterrupted dependable service. 
Oil-immersed air cooled, ALL-CO Rectifiers are 
the built take it. 
Other products carry stock for immediate 

found shipment are Polyken tape insulating materials, cor- 
rosion testing instruments, chemical pumps, graphite, 
graphite and magnesium anodes, anode backfills 
and many other miscellaneous supplies. 

een 
ate, Each 

d proved 
nical. 
and pos 

ested 900 BLOCK PETERS RD. HARVEY, LA. 
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Permian Basin Section 
Hears Featherly Talk 


Magnesium Anodes 


Featherly, Dow Chemical Com- 
pany, Midland, Michigan, gave talk 
Applications Megnesium Anodes 
before members and guests 
Permian Basin Section meeting Febru- 
ary Odessa, Texas. Mr. Featherly’s 
talk was well received. 

Permian Basin Section has ob- 
jective drive designed double mem- 
bership and has issued challenge 
any other NACE local section the 
same. 

Next meeting Permian Basin Sec- 
tion set for March The speaker 


& 


the program Iverson, district 
engineer for Kewanee Oil Company. 
The subject his talk “Sub-Surface 
Corrosion Control the McElroy 
Field.” 


General Electric Reports 
Corrosion Control Gains 


Among the developments reported 
General Electric Company, Schenectady 
are the following: 

outdoor service was developed. The cor- 
rosion resistant structure has mounting 
features permitting top, side bottom 
connections. 

new welder was perfected for join- 
ing stainless steel without the use 
flux. 


our losses from 

paraffin and corrosion 
have almost vanished 
since had our pipe 


lined with 


TK-2 can the same for your pipe. isn’t really 
“dope” (although field men who have used million feet 
often call baked-on plastic, chiefly phenol 
formaldehyde resin. Tube-Kote experts apply the inside 
outside tubing, rods, other metal equipment. 


TK-2 works where other corrosion-resistant materials can’t: 
wells packer with storm chokes, high-pressure wells 
offshore and other isolated spots. Producers, pipeliners, drillers, 
refiners, and chemical men know that paraffin accumulate 
and corrosion won’t damage when pipe has the long-life 


tion TK-2. Try and see! 


WRITE TODAY FOR THIS DATA BOOKLET 


which tells all about TK-2. gives case 
histories, chemical data, and describes 
method applying. see page 4979 


your Composite Catalog. 


TUBE-KOTE, INC. 


P.O. Box 20037 
Houston 25, Texas 


ASSOCIATION CORROSION 


THE INSIDE 


ENGINEERS 


steel turbine components operating 
1100 degrees was developed. Its 
position such that the ferrite 


cent; the silicon carbon limited 
ratio. 

Chrome carbide investigations 
cate the material ultimately may 
used for jet turbine buckets. New 
velopments give greater wear 
with correspondingly less corrosion 
erosion resistance the 
Chrome carbide being used 
for valves temperatures between 
and 1500 degrees 

Control over potential corrosion 
lems derived from systematic study 
dissimilar metal joint systems has 
the way for the application 
num magnet wire many types 
electrical apparatus. 


Ceramic Materials 
Houston Meeting Topic 


during the Fifth Houston 
Prudential Building, 1100 
Blvd., Houston. The spon 
sored the technical com 
prising the Engineers’ Council 
ton which the National Association 
tion one, 

The papers include: Properties, 
facture and Use 
Corp., Middletown, Ohio. 

Enameled and Ceramic Coatings 
Standards, Washington, 


Manhattan College Sets 
Session 


Waste Treatment will held Mar 
hattan College, 242nd St. 
Engineering Department sponsored 
similar event last year. 

ers and users instruments for 
purification and waste treatment. 
nical papers will presented, 
ings will distributed 
and additional copies may 
for nominal sum. 


New British 


The Institution Mechanical 
neers, London, has issued the num 
tered Mechanical Engineer,” 
ical which will the journal 
institution. will issued 
except during July and August. 

foreword the first issue 
the means making available 
mechanical engineers 
tion which does not fall stric 
the scope existing 

The summer meeting the 
week beginning June 14, 1954 
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PIPE ENAMELS PRIMERS 


SUPERIOR PRODUCT THAT HAS UNDERGONE 
THE MOST RIGID TESTS BOTH THE 
LABORATORY AND THE FIELD. 


Manu 
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Visit with and your friends 


BOOTHS No. AND 


convention 
MARCH 15-19 


MUNICIPAL AUDITORIUM KANSAS CITY 


yr water 
secured 


SEE OUR NEW PRODUCTS AND 
CATHODIC EQUIPMENT 


FOR FULL INFORMATION WRITE, WIRE TELETYPE (HO-561) 
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Gladly Send 
You Complete 
details 


Request— 

ary, 

letterhead to: 


TNEMEC COMPANY, INC. 


139 23rd Street 
North Kansas City, Missouri 


Inter Society Corrosion Committee 


CORROSION MEETINGS 
CALENDAR 


Mar. 


1.5 American Society for Testing Ma- 
terials, Spring Meeting, Shoreham 
Hotel, Washington, 

American Society for Testing Mate- 
Washington-Oregon Area, joint 
meeting with AIChE and ASM, Rich- 
mond, Washington. 

American Gas Association, Trans- 
mission and Storage Conference, Jung 
Hotel, New Orleans, La. 


American Society Metals, Mid- 
Winter meeting, Hotel Statler, Boston, 
Massachusetts. 

Mid-West Gas Association, Fort 
Des Moines Hotel, Des Moines, Iowa. 

American Society for Testing Ma- 
terials—Philadelphia District, joint 
meeting with ACS, Hotel Dupont, 
Wilmington, Delaware. 

15-19 National Association Corro- 
sion Engineers, Annual Conference 
and Exhibition, Municipal Auditorium, 
Kansas City, Missouri. 

16-18 American Railway Engineering 
Association, Annual Meeting, Palmer 
House, Chicago, 

22-24 American Society for Testing 
Materials, Committee D-20 Plas- 
tics, Hotel Roanoke, Roanoke, West 
Virginia. 

25-26 New England Gas Association, 
Hotel Statler, Boston, Mass. 


25-26 Oklahoma Utilities Association, 
Annual Meeting, Biltmore Hotel, 
Oklahoma City, Okla. 


April 

American Society for Testing Ma- 
terials, New York District, joint meet- 
ing with TAPPI, New York, New 
York. 

Gas Association, Annual 
Meeting, French Lick Springs Hotel, 
French Lick, Indiana. 

20-23 American Gas Association, Dis- 
tribution, Motor Vehicles and Corro- 
sion Conference, Mount Royal Hotel, 
Montreal, Canada. 


26-28 Southern Gas Association, An- 
nual Convention, Houston, Texas. 


May 


2-6 The Engineering Chemical Society, 
Inc., LaSalle Hotel, Chicago, Illinois. 
17-18 Society Naval Architects and 
Marine Engineers, Spring Meeting, 
Olympic Hotel, Seattle, Washington. 


24-26 American Gas Association, Pro- 
duction and Chemical Conference, 
William Penn Hotel, Pittsburgh, Pa. 


27-28 Natural Gas and Petroleum Asso- 
ciation Canada, Prince Albert 
Hotel, Windsor, Ontario, Canada. 


June 


Engineers, General Summer Meeting, 
Hotel, Los Angeles, Calif. 


13-18 American Society for Testing 
Materials, Annual Meeting and Ex- 
hibit, Sherman Hotel, Chicago, 


20-24 Canadian Gas Association, Banff 
Springs Hotel, Banff, Alberta, Canada. 


Grand Hotel, Mackinac Island, 


gan. 


(No Date) National District 
Association, Annual Meeting. 


July 
11-14 American Society 


ing Engineers, Hotel Olympic, 


tle, Washington. 


Sept. 

8-10 Pacific Coast Gas 
Victoria, British Columbia. 

28-29 Texas 
Gas Association, Baker Hotel, 
Texas. 

Sept. 29-Oct. 
stitute, Annual Meeting, The 


briar, White Sulphur 


Virginia. 


Oct. 


The Electrochemical Society 
Meeting, Boston, Mass. 


11-14 American Gas Association, 
nual Convention, Atlantic City, Ney 


Jersey. 
11-15 American Institute 
Engineers, General Fall 


Hotel Morrison, Chicago, 

sion Engineers, 

gional Meeting, Dallas, Texas. 


Nov. 

American Institute Mining 
Metallurgical Engineers, Institute 
Metals Division, Fall Meeting, 
ton Hotel, Chicago, 

1-5 National Metal 
cago, 

8-11 American Petroleum 
Conrad Hilton Hotel, Chicago, Ill. 

15-18 American Gas Association, 
erating Section, Organization 
ings, Hotel New Yorker, New York, 


1955 

May 

A.G.A. Industrial Gas 

16-18 Southern Gas Association, New 
Orleans, Louisiana. 


School- 


June 

5-9 Canadian Gas Association, 
Meeting, General Brock Hotel, 
agara Falls, Ontario, Canada. 


Oct. 

17-19 A.G.A. Annual Convention, Los 
Angeles, California 

troit, Michigan will 


Nov. 

13-18 The American Society 
chanical Engineers, Congress 
ton Hotels, Chicago, 


1956 

Oct. 

15-16 National Metal 
adelphia, Pa. will 


tion, Atlantic City, New 

Nov. 

25-30 The American Societ 
chanical Engineers, Statler 
York, New York. 

1957 

Oct. 


land, Ohio (A.G.A, will 


Vol. 


Mid-Continent Oil 
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Heating 
Where post Monel 
guard against Sulfuric Acid Attack! 


frigerat. 4 
IC, Seat. 


Dallas takes “command decision” safeguard equipment 


against sulfuric acid corrosion. 


West 


You need know under what conditions the attack will 
which the materials your command will 
put the strongest defense. 


conditions are essentially reducing the concentration 
the acid below 80-85% room temperature (or 
15% boiling temperature), and oxidizing compounds are 
absent the chances are that Monel the most economical 
alloy you can use. 


Fall 


ion, 
ty, New 
Meeting 
Specific Examples 


Organic Sulfations and Sulfonations: Monel used com- 
plete reactors, linings, heating coils, agitators, pipe, fittings, and 
pumps. making alkyl aryl sulfonates, Monel widely used 
neutralization, settling and evaporating equipment, prevent cor- 
rosion and protect product purity. Sulfated oils processed 

Monel equipment are normally equivalent color those 

Fat Splitting and Organic Esterifications and Conden- 
sations: Monel standard material here resist corrosion 
the sulfuric acid commonly employed catalyst. Solid 
lined splitting tanks, for example, have shown less than .01 
inches loss metal year continuous operation. Even 
where liquid temperatures high 300° F., Monel heat- 
saturators like these being made the Colonial formaldehyde resins, reaction kettles, agitators, vapor lines 
Works, Cleveland, Ohio. Each these units and the condensers are all made Monel. 
Petroleum Refining: Monel tanks are used for sulfuric acid 
for the shells. treatment and subsequent washing lubes and light indus- 
trial oils; Monel cloth filter clay-treated acid stocks, Monel 
bowls for sludge separation centrifuges and Monel rods for 
sludge handling pumps. 
Treating Coal Distillates: Monel tanks and agitators are 
used treating crude benzol, light oils, naphthalene and 
ion, similar products with acid. 
exhibit). 

Whenever you deal with dilute sulfuric acid there excellent 
chance that Monel the best and most economical metal use 
safeguard your equipment. 

Monel won’t one the other Inco Nickel Alloys may 

prove just what you need. For further guidance contact 

Inco’s Development and Research Division and write for our 

44-page Technical Bulletin T-3, “Resistance Monel, Nickel and 
High Nickel Alloys Corrosion Acid.” 

onvene 
THE INTERNATIONAL NICKEL COMPANY, INC. 
tel, New 

Inco Nickel All 
nco Nickel Alloys 


Monel ... for minimum maintenance 
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NEW PRODUCTS 


Hastelloy paddles used per- 
cent 165 170 degree pickling bath 
where severe aeration takes place have 
outlasted materials previously used 
times, according article the 
Haynes Alloys Digest, Vol. No. 
January, 1954. The publication issued 
Haynes Stellite Division Union 
Carbide and Carbon Corp., Kokomo, 
Ind. 


Koppers Company will build new me- 
chanical development laboratory its 
South Baltimore plant for personnel 
occupied with refinement and 
adaptation present products and 
processes. 

Koppers Co., Inc. has received con- 
tract for engineering services and field 
assistance the building and operation 
new styrene polymer plant 
France Mazingarbe. will have 
rated capacity from thousand 
metric tons yearly. 


Stauffer Chemical Company has started 
Louisville, Ky. the Ohio River. 
will use hydrocarbons produce hy- 
drogen chloride, perchlorethylene and 
carbon tetrachloride. 

Nickel Alloy Coating can 
duced ferrous surfaces means 
process developed and patented 
New York Testing Laboratories, Inc., 
74-80 Washington New York 
The process consists applica- 
tion the metal surface coated 
mixture phosphorus containing 
salts and nickel oxide and subsequent 
treating the coated surface with heat 
the range 1600 degrees The 
laboratories claim that the resulting 
coating then forms system which in- 
cludes ternary iron-nickel-phosphorus 
interface between the coating and the 
basis metal. Vessels too large 
heated furnaces may coated simi- 
larly and the heat applied locally 
reduce the composition. 


Vego Chemicals Black, coal tar de- 
rivative, makes definite bond with 
metal, penetrates rust and stops the for- 
mation rust, manufacturers, Chem- 
icals and Materials Corp. Terre Haute, 
Ind. claims. The material also will seal 
and penetrate masonry, wood, compo- 
sition, felt and paper roofing materials. 
Available four grades viscosity 
and coverage, dries flexible film. 
Resistance dry heat Vego Chem- 
ical Black No. “O” claimed 750 
Krachy, Inc., 4411 Navigation Blvd., 
Houston, Texas. This firm also dis- 
tributor for Kerpro, VPI aerosol rust 
inhibitor available hand-sized cans. 
The spray directed the surface 
protected where the effective chem- 
ical deposited thin white film. 
The length time the inhibitor will 
effective dependent air circulation. 
Technical bulletins both products 
are available request. 

Feon polyethylene filter cloth, woven 
ommended for free-filtering applications 


such coarse crystalline materials 
fibrous pulps. made Filtration 
Fabrics Div., Filtration Engineers, Inc., 
155 Oraton St., Newark 

Light-Weight corrugated aluminum 
roofing sheet 0.024-inch thick now 
available the same alloys standard 
thickness sheets. 


Lebanon Steel Foundry, Lebanon, Pa. 
will send request its slide chart giv- 
ing reference data carbon and 
low alloy grades and stainless and 
corrosion resistant grades steel cast- 
ings. The chart gives nominal analysis, 
minimum mechanical properties and 
heat treatment. Comparable ACI, AISI, 
ASTM, Hydraulic Institute, 
Military and Federal designations, where 
applicable, also are given. 

Molded Polyester resins manufactured 
Bakelite are used Zenith Plastic 
Company, 1548 West 135 St., Gardena, 
Cal. tail sections for the 
Navy’s Neptune patrol bombers. Sav- 
ings cost about percent over 
comparable metal fabrications are 
claimed, strength, 
durability utility. 


Type PVC needle, plug and globe 
valves sizes from inches are 
now available from Atlas Mineral Prod- 
ucts Co., Mertztown, Pa. 

Magnetism Steel Castings, data 
sheet issued Empire Steel Casting, 
Inc., Reading, Pa. discusses the rela- 
tive importance magnetism chro- 
mium and chrome nickel stainless 
castings and wrought types. 

Agitated Kettles metals ranging from 
aluminum stainless steel and all 
pressure ratings based fixed outside 
shell diameters code 
construction are described new 
brochure available from The Colonial 
Iron Works Co., 17643 St. Clair Ave., 
Cleveland 10, Ohio. Agitation elements 
include Colonial standard and_ special 
turbine, standard propellers, anchors 
and paddles. 

Alwac, general purpose computer said 
Logistics Research, Inc., Redondo 
Beach, Cal. equal the work mil- 
lion dollar computer cost $48,000 
can calculate, conclude, choose and per- 
form reasoning operations with infor- 
mation and other thinking. The ma- 
chine serial, binary computer with 
internally programmed magnetic drum. 
features rotating magnetic drum 
memory 2048 word 
capacity. 

Plastic Pipe now full production 
Youngstown Sheet and Tube Com- 
pany, Youngstown, Ohio the Sand 
Springs, Okla. plant The Fibercast 
Corp. which Youngstown recently 
acquired interest. centrifugally 
molded Bakelite polyesters proc- 
ess developed Perrault Brothers Inc., 
Tulsa. 

How Control Marine Corrosion with 
Galvanic Anodes, its Bulletin 161 


available from Federated Metals Dj. 

vision, American Smelting Refining 

Co., 120 Broadway, New York 


Making the Most Spray Painting 
Method, minute sound film 
the DeVilbiss Company, 
Toledo, Ohio illustrates the four basic 
principles spray finishing. 
available for distribution 
film. The film obtainable for showing 
from the DeVilbiss Company, 300 
lips Ave., Toledo Ohio. 

International Nickel Co., New 
York has the following re. 
prints available request: Develop. 
ment and Control Engineering Gray 
Reese; Corrosion Resisting Character. 
istics 90:10 Cupro 
Nickel Alloy, William Stewart 
and LaQue. 


The Science Making Brass, 
color documentary 29-minute color film 
which has been awarded first prize 
the International Flm Festival Turin, 
Chase Brass and Copper Co., Water- 
bury 20, Conn. shows casting, ex- 
trusion, drawing and rolling processes. 

Kleer-Stream automatic oil 
units which remove and store oil from 
liquids which ordinarily are discharged 
sewage are manufactured Pioneer 
Pump Division, Detroit Harvester Co, 
2750 Guardian Bldg., Detroit 26, Mich 
The saved oil and finishing 
ing compounds may reused, and the 
residual effluent will have reduced 
fect stream and lake pollution. The 
unit wholly automatic operation. 

ing liquids into small containers are 
made acid resisting rubber and plas- 
tic tubing. They are available from Gen- 
eral Scientific Equipment Co., 1412 
Packard Bldg., Philadelphia Pa. 


Minneapolis-Honeywell Regulator Com- 
pany’s Electronik Duplex Function 
ter automatically measures two variable 
conditions and plots 
their relationship third. 


New Horizons Aluminum Brazing, 
loan from Motion Picture Section, 
854 Alcoa Building, Pittsburgh 19, 
shows the advantages brazing the 
design and fabrication 
products. 

Atpet 100, sorbitan fatty acid 
developed Atlas Powder 
reported manufacturers supe 
rior other oil additives 
power and have other 
acteristics. has advantage 
sulfonate inhibitors that leaves 
ashy residue engines, wholly 
thetic and therefore fully 
has effect the pour point 
some oils and limited effect some 
others and soluble most cils. 


(Continued Page 24) 
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For its North Dakota products line the 
Standard Oil Company (Indiana) selected 


Light-weight, reinforced 


TRANSHIELD 


ASBESTOS PIPE LINE FELT 


the job shown above, coating and wrapping rates 
17,000 feet per day were reported. This remark- 
able record tribute Transhield’s special tear- 
free reinforcement. This reinforcement accom- 
plished through the use continuous glass yarns, 
parallel spaced centers. 


Designed for average soil conditions, Transhield 
light-weight felt composed coal-tar saturated 
asbestos. This time-tested material assures 
cient barrier between pipe line enamels and earth 
loads soil stresses. 

outer sheath retard cold flow, Transhield 
takes advantage the full thickness the enamel 


coating—working effectively toward preserving 
continuous film enamel the pipe line. 


Long-Length Rolls Available 800-ft. rolls (14” 
©.D., for traveling power-driven coating 


JOHNS» ANVILLE 


Johns-Manville ASBESTOS PIPE LINE FELT 


PRO 


Stretching distance 200 miles from Mandan, 
Moorhead, Minn., the new products pipe line 
will valuable link connecting the new Mandan 
refinery with the mid-western products pipe line sys- 
tem the Standard Oil Company (Indiana). 


Permits high speed wrapping... 
assures effective protection for enamels 


and wrapping machines. Other lengths can fur- 
nished suit your method application. Widths 
are from 36”. 


Johns-Manville has developed three wrapping ma- 
terials for pipe line protection: 


J-M Asbestos Pipe Line Felt (perforated 
unperforated)—for severe soil conditions. 


J-M Transhield Asbestos Pipe Line Felt—for aver- 
age soil conditions. 


J-M Trantex polyvinyl pressure sensitive tape—for 
pipe line corrosion protection where ease applica- 
tion important such when coating field joints 
mill-wrapped pipe making emergency pipe line 
repairs. 


For further information write Oil Industry Depart- 
ment Johns-Manville, Box 60, New York 16, 


: 
ollable 


NEW PRODUCTS 


(Continued From Page 22) 
merous humidity cabinet, static water 
drop tests, turbine oil rust preventive 
tests and salt spray cabinet tests indi- 
cate superior certain other in- 
hibitors known performance. may 
and fuel oil and low concentrations 
effective preservative engine oils, 
fuels and pipelines, gear lubricants, film 
type corrosion inhibitors 
compounds. 


Fluoroseal, compound for plastic and 
metal threads based duPont’s tetra- 
fluorethylene resin, serves lubricant 
and sealer but does not harden, Indus- 
trial Plastic Fabricators, Inc., Norwood, 
Mass. claims. 


Pipeline Supply 
2230 Magnolia Wilson Avenue 


ASSOCIATION CORROSION ENGINEERS 


Klad Kote 356, said have 240 de- 
gree flash point, new fingerprint 
remover compound developed 
Hollingshead Corp. Camden, The 
petroleum base compound said 
effective for days and eliminate 
the interplant slushing oil operation. 


Mylar polyester films are used for in- 


sulation new induction motor 


veloped Westinghouse Electric Corp., 
401 Liberty Ave., Pittsburgh 30, Pa. 
which also has molded glass impreg- 
nated plastic blower fan for maximum 
resistance contaminated atmospheres. 
The motor, which totally enclosed, 
designed for use corrosive atmos- 
pheres and environments. 


Opal-Glo, colored interior wall coatings 
which aluminum principal in- 
gredient 


are being manufactured 


Quality spectrographically analyzed 
anodes. 
Fast Service anodes. 
Custom manufacturing for special 
problems. 
Consulting and engineering 
service. 


Crose Pipeline Equip ent Compan 


save money when you depend 
AN-SPEC anode specialists our 
only business cathodic portection 
and our goal better and faster 
service. Our specialized ability avail- 
able help you solve all your 
cathodic protection problems. 


rose-Curran, Ltd 
11102 Jasper Avenu 
Edmonton, Alberta 


Vol. 


Sherwin-Williams Company 

shades. For industrial use the paints 

have percent light reflectivity 

with the deeper colors, good 

ity, cleaning ease and high coverage, 


Controlled Atmosphere Hoods made 

impregnated fiber glass Len. 

nard Co., Inc., 671 Bergen St., Brook- 

lyn 17, are light weight, portable 

and can adapted control 

uum pump dust, bacteria 


Cathodic Protection most un- 
derground piping Cities Service Re. 
fining Corp., Lake Charles Refinery will 
Service, Houston. The installation, 
use between 2500 and 3000 amperes 
from selenium rectifiers through 
ite ground rods believed CPS 
the largest package cathodic rotec- 
tion installation record. The com- 
pany recently completed the 


cable. 


Nicholson, formerly vice pr: sident 
Natasco, Tulsa has purchased in- 
Inc., Tulsa, 3319 North Lewis. The 
company will fabricate, modify, repair 
and coat tanks. 


Homalite CR-39, clear, trans 
scratch and abrasion resistant sheet ma- 
terial developed 
resins rated the manufacturers 
times more scratch and abrasion 
sistant than most commercially 
able plastics. Information can ob- 
tained from The Homalite 
Drive, Wilmington Del, 


Colonial Tubular Equipment, Catalog 
T-53 published The Iron 
Works Co., 17643 St. Clair Ave., Cleve- 
land 10, Ohio describes illustrates 
the company’s standard and custom ex- 
changers, evaporators 
Sperry Ultrasonic are 
described and operated minute 
sound-color educational 
for showings interested groups from 
Sperry Products, Inc., Danbury, Conn. 


18% Nickel Silver strip, six inches 
wide and down 
high finish American Silver Co. 
Inc., 36-07 Prince St., Flushing, 
available any quantity from one 
thousands pounds. 


Conductivity Tests floors 
ing rooms, personnel and 
ordnance and chemical plants, paint 
factories, refineries and other 
where static electricity may hazard 
now can made according ational 
Fire Protection Association 


dations with Model 269 
described Bulletin trom 
Associated Research, Inc., West 


Belmont Ave., Chicago 18, 

Rubber bonded nylon ngs 
injection molding one using 
method developed Rub- 
ber and Gasket Co., 3630 ddale 
Ave., Minneapolis 16, Minn. Sa. 
older methods. 

(Continued Page 26) 
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You can’t stop rhino with popgun 


NACE NEWS 


You can’t stop corrosion with ordinary paints 
takes BITUMASTIC COATINGS! 


CORROSION can’t stopped or- 
dinary paints conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages rust 
for any appreciable length time. 
But Bitumastic Coatings can. Here 
are three principal reasons: 


Unlike maintenance paints, Bitu- 
mastic® Protective Coatings are 
specially formulated from coal-tar 
pitch base* that is, for all practical 
purposes, impervious water. When 
you keep moisture away from ex- 
posed surface, you stop corrosion. 


Bitumastic Coatings provide 
extra-tough, extra-thick barrier 
against corrosive elements—a barrier 
that impenetrable. These coatings 
provide times the film thick- 
ness conventional paint coatings. 
Bitumastic Coatings stop corro- 
sion caused moisture—acid fumes 


—alkaline fumes—corrosive soil— 
salt air—heat. 


*Hi-Heat Gray contains a metallic base. 


There are Koppers Coatings—formulated 
control corrosion metal and deterior- 
ation concrete. Use the coupon for full 
information, see our catalog Sweet’s 
Plant Engineering File. 


Koppers Company, Inc., Tar Products Division 
Dept. 304-T, Pittsburgh 19, Pennsylvania. 


Please send me, without charge obligation, complete information 


prevention. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 304-T, Pittsburgh 19, Pennsylvania 
OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, 
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ASSOCIATION CORROSION ENGINEERS 


NEW PRODUCTS 


(Continued From Page 24) 


Dyestuffs and other chemical products 
erected 150-acre site acquired 
Pittsburgh Coke and Chemical Com- 
pany Pittsburgh Spartan, South 
Carolina. Immediate construction 
modern factory for the company’s fine 
chemicals division planned. 


Patents Hall Laboratories, Inc. proc- 
ess for the use metaphosphate the 
treatment water systems prevent 
internal corrosion piping were up- 
held mandate United States 
appeals court. The company 
textile mill South Carolina alleging 
infringement its 1943 patent granted 
Owen Rice and George Hatch 
Pittsburgh. 


Molded Synthetic rubber casings are 
now used new displacement pump 
manufactured Eco Engineering Co., 
New York Ave., Newark, The 
pump, which has the same features 
the stainless steel and 
Teflon pumps suitable for corrosive 
fluids with capacities gpm and 
100 psi for sustained service. Internal 
parts are available Type 316 stainless 
steel Monel. 


Ace-Flex, general purpose, clear flex- 
ible tubing with inside diameters from 
0.120 inch now being manufac- 
tured American Hard Rubber Co., 
Worth St., New York 13, 
bulletin describing the tubing lists about 
100 materials and rates the tubing 
against them satisfactory, unsatisfac- 


Lapel Pins 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
enamel background “NACE” 
and deep blue enamel back- 
ground words “CORROSION 
CONTROL.” Ruby center. 


For Association 


$10 


Address Orders 
Campbell, Executive Secretary 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


1061 Bldg., Houston Texas 


tory and test before using. While the 
material from which the tubing made 
not mentioned the fact rated un- 
satisfactory for use with acetone, aro- 
matic hydrocarbons, Freon, ketones, 
lacquer thinners and zylol may in- 
dicative. 

Lead Plated sheet-steel enclosures for 
safety switches and circuit breakers are 
being produced Trumbull Compo- 
nents Dept., General Co., Plain- 
ville, Conn. They are suggested for use 
corrosive environments place 
cast iron types formerly used. 

Naylor Light-Weight pipe described 
Bulletin No. 507 available from Nay- 
lor Pipe Co., 1230 East 92nd St., Chi- 
cago 19, Ill. The spiral pipe available 
nominal diameters from through 
inches. The nominal weight 20- 
inch plain end pipe 17.5 pounds 
per foot. 

Porcelain Enameled aluminum for ar- 
chitectural uses geing produced 
Ingram-Richardson Manufacturing Co., 
Beaver Falls, Pa. 

mit liquid-tight joining flexible elec- 
trical conduit. Details are available 


request from Appleton Electric Co., 
1701-59 Wellington Ave., Chicago 13, 


PERSONALS 


Weldon has been made assistant 
the vice-president The Interna- 
tional Nickel Co., Inc. and 
the sales department. 
Bianowicz has been named manager 
the Inco Nickel Alloys Department 
and Daniel Machon has been put 
charge the newly established Co- 
balt Section the Nickel Sales Depart- 
ment. 

James McNamara has been elected 
chairman the board Alox Corp., 
New York following the 
chase control Alox Surpass 
Petroleum Ltd., Toronto which 
also chairman the board. 

Lachmund has been named vice- 
president charge sales for Amer- 
coat Corp., South Gate, Cal. for- 
ferly was Eastern region salesmanager 
charge the company’s New Jersey 
offices. 

Withington has been named pres- 
ident the newly consolidated Lycom- 
ing Division Avco Manufacturing 
Corp. 

Ernest Derr has been assigned cus- 
tomer Service its Houston plant, 
Walter Goethem development the 
Thermoplastic Structures Division and 
Eric Van Anglen field service, same 
division Atlas Mineral Products 
Corp., Mertztown, Pa. 

Theodore Haschke has been named 
director sales the newly-organized 
industrial chemical division Stauffer 
Chemical Company, its subsidiaries and 
associated companies. 


Vol. 


Everett Gosnell has been 
chemical engineer The Ohio 
chine and Boiler Company, 14819 De. 
troit Ave., Cleveland Ohio. 
serve consultant specializing the 
design and production corrosion 
sistant process equipment. formerly 
was with Koppers Co., Pittsburgh, The 
International Nickel Co., Inc., Lukens 
Steel Company, Colonial Iron Works 
and the Centrifix Corp. all capacities 
related corrosion 


Trigg has been named manager 
Westinghouse Electric 
new metals development plant 
built Blairsville, Pa. Leonard 
Golden and Rowley have been 
named his assistants. The plant will 
known officially the materiais pilot 
manufacturing department. 


John Faas has been chief 
mechanical engineer Walter Kidde 
Constructors, New York and 
Houston. 

Robert Taylor has been 
manager Minnesota Mining Man- 
ufacturing Company’s plastic pipe proj- 
ect develop, produce and prepare for 
market pipe produced 
acquired from Gustin-Bacon 
turing Co., Kansas City. The compa- 
nies will cooperate glass 
fiber reinforced plastic pipe, and 
couplings. 

Robert Von Rotz has been appointed 
chief engineer Tuthill Com- 
pany, Chicago. 

Glenn Gibson has been 
the engineering staff the Cooper 
Alloy Foundry Co., Hillside, 
will direct the company’s research pro- 
methods for welding corrosion and heat 
resistant alloys. 

Eugene Houdry has been given the 
John Scott Medal Award the Board 
Directors City Trusts the Phila- 
delphia Engineers Club. received 
the award recognition for his devel- 
opment the catalytic cracking 
ess for petroleum. 

Joseph Lawlor, president General 
Filter Company, Ames, Iowa has been 
elected mayor Ames. 

John Sulton, Jr. has been named sales 
manager for Oklahoma and the Texas 
Panhandle for Nelson Manufacturing 
Company, Tulsa. 

Mulheran will head the recently 
established Cleveland sales 
Automotive Rubber Company, 
troit and Houston. 


Charles Huddleston, Jr. has 
named assistant sales manager the 


Southwestern territory Socony Paint 
Products Co. 


dent; Jackson executive 
president and treasurer and Peet, 
gineering and development 
The company was with 
Novadel-Agene Corp. January 


(Continued Page 30) 
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moisture, fumes, 


NACE NEWS 


WHAT GIVES MORE 
PROTECTION THAN 
COATS PAINT? 


ONE COAT 
PALLADIUM® MASTIC! 


Protecting one the 
world’s largest rubber 
lined tanks with 
one quarter inch coat- 
ing Palladium 
Mastic Type 3X. 


There’s Palladium Mastic coating especially compounded 
for the protection every type industrial equipment 
structure. Our engineers will glad consult with 
you, without help you select the best coat- 
ing for the job hand. 


Every Palladium Mastic application handled experts. 
back our workmanship with periodic inspection engineers 
trained the selection and application protective coatings. 


PALLADIUM MASTIC 


CORPORATION AMERICA 
ROCKEFELLER CENTER 620 FIFTH AVENUE 
NEW YORK 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Vol. 


Origin and Activities CITCE Are Outlined 


POURBAIX* and 
VAN RYSSELBERGHE* 


Introduction 


LONG the fundamental bases 
science technique are not 
entirely known, essential element 
progress lacking that science 
technique. Advances are doubt pos- 
sible, but they are uncertain and linked 
the intuition and ingenuity few 
experimenters whose pioneering work 
all the more admirable. 


Every experimental science has had 
first stage this period fragmentary 
discovery filled with astonishments and 
disappointments before the facts, well 
with controversies concerning the in- 
terpretation those facts. Physics, 
electricity and chemistry, for instance 
have each known this period. 
The development these sciences was 
laborious and jerky until energetics and 
mathematics made possible estab- 
lish their essential foundations. From 
then the facts were recorded 
quiet order, research lost some its 
poetry but gained logic and consider- 
able progress was accomplished 
relatively short period time. One be- 
came able understand and predict. 


The phenomena metallic corrosion 
are most the time extremely com- 
plex; they pertain widely different 
disciplines, among which particular men- 
tion should made the physics 
metals, the science interfaces and 
the physical chemistry the three 
states matter. One cannot therefore 
speak one theory corrosion, but 
several; corrosion theories can based 
only upon the fundamentals very di- 
versified phenomena, about which con- 
siderable amount research actively 
being carried out numerous countries. 
most cases, these researches are still 
the exciting but unrewarding stage 
intuitive discovery, yet the moment 
seems close when the joint work 
numerous scientists will bring the light 
needed for systematic progress. 
physics, electricity and chemistry 
energetics which has brought most 
this light; clear that energetics can 
bring this same light electrochemis- 
try, and consequently all phenomena 
electrochemical nature; among 
these should mention particularly 
corrosion, electrolytic phenomena (elec- 
trodeposition and refining metals, 
electrolytic polishing and other electro- 
lytic reductions and oxidations), cataly- 
sis solution, the functioning cells 
and storage batteries, large number 
oxidations and reductions intervening 
general and analytical chemistry. 
Electrochemical thermodynamics gives 
all these phenomena rigorous and 
harmonious frame, synthetic and car- 
tesian, whose scientific and technical in- 
terest the first order and this not 
only for studies and researches the 
fields listed above, but also for the 
teaching electrochemistry, which 
can bring very desirable order. 

recent appeal favor funda- 
mental research electrochemistry, 
statement that: “Processes living tis- 


* University of Brussels, Belgium. 
** University of Oregon, Eugene, 


sues intimately involve electrochemis- 
try” and added: “Contributions our 
knowledge electrode reactions, over- 
voltage, passivity, oxidation and reduc- 
tion kinetics, the processes conduct- 
ance structures diversified nerve 
fibers, semi-permeable membranes and 
solid semi-conductors should have im- 
portant and unpredictable consequences 
broad areas science, technology 
and human affairs.” The pursuit sys- 
tematic studies electrochemistry 
could not find better justification. 

The first applications electrochemi- 
cal energetics, which may also called 
electrochemical thermodynamics, 
back the work Haber, who 1898 
called attention the importance 
the concept electrode potential; how- 
ever, spite the success Nernst’s 
work the subject, much time elapsed 
before the value this concept was 
fully appreciated. Towards 1935, this 
concept was simultaneously revived 
various countries and its usefulness 
corrosion was emphasized 
Evans and his school Cambridge and 
Wagner and Traud Darmstadt. 
1947 the Faraday Society devoted 
one its important 
The possibilities offered thermody- 
namics study tool electrochemis- 
try and connected fields are now well 
recognized, and one witnesses the 
present time this direction abun- 
dance contributions which enable 
one obtain, often very rapidly, re- 
sults presenting considerable practical 
interest. 


Constitution the Committee 


had been studying Eugene, Oregon, 
with the collaboration Delahay the 
use polarography corrosion, came 
Europe under the auspices the 
Office Naval Research, which time 
had the opportunity discussing 
problems common interest, elec- 
trochemistry and corrosion. 

with the help Chaudron (Paris), 
one (M. P.) undertook 1937, 
the University Brussels, thermody- 
namic study the electrochemical be- 
havior metals and non-metals, based 
upon the use electrochemical equi- 
librium diagrams (drawn terms 
potential and pH) and polarization 
curves. The kinetics electrodeposition 
and dissolution reactions metals was 
being studied Piontelli the 
Milan Politecnico and Heyrovsky 
the Charles University Prague. 
the University Cambridge, 
Evans, who may regarded the 
pioneer the scientific study the 
corrosion metals presence aque- 
ous solutions, had put into evidence, 
with the collaboration Hoar, 
the electrochemical nature this corro- 
sion and the importance the role 
the potential. the “Ecole 
ure” industrial chemistry and physics 
Paris, Charlot had renovated the 
teaching analytical chemistry, par- 
ticularly the use potential-pH 


diagrams. Valensi the University 
Imperial College London had actively 
preoccupied themselves with the possi- 
bilities the use electrochemical 
thermodynamics. 


There was thus, upon common 
dations, important task 
plish whose amplitude and difficulties 
were beyond the possibilities isolated 
investigators and for whose realization 
direct contacts between the different 
terested parties could 
fruitful. Most the chemists and 
trochemists mentioned above met with 
some Belgian scientists March 
1949, the University Brussels for 
applications, the conclusion 
meeting the Committee Electrochem. 
ical Thermodynamics and Kinetics was 
constituted with the following 
ter members”: 

ard, Pourbaix (Secretary). 

Czechoslovakia: 

France: Charlot, Valensi. 

Hoar. 

Italy: Piontelli, 

United States: Delahay, Van 

Rysselberghe (President). 


The object this committee would 
promote international col! 
thermodynamics and kinetics their 
applications. Its members would carry 
out active research these and 
would agree orient some their 
investigations along directions decided 
upon and occasionally revised 
meetings the committee. The work 
the committee would done the 
basis the most complete cordiality 
and frankness and would be, far 
possible exempt from and 
presided over friendship. 


the end the Brussels meeting 
was agreed that the starting program 
the committee would follows: 


chemical Equilibria.” 


polarization curves electrochemi- 
cal reactions. 


Miscellaaneous applications: 

(a) Corrosion. 

(b) Catalysis solution. 

(c) Electrolysis and storage batteries. 

(d) General chemistry and analytical 
chemistry. 


Activity and Development 
the Committee 
Activities. 

Meetings: The Committee 
second meeting September 18-22, 
1950, Italy (Milan and surroundings), 
third meeting August 6-11, 
Switzerland (Bern), fourth meeting 
September 10-13, 1952, Great 
Britain (London and Cambridge) and 
fifth meeting July 25-28, 1953, 
Sweden The sec- 
tion the Committee held two study 
sessions November 1949, De- 
cember 1951, the 
time the first these this 
Research Center.” 


Program Work: 

The program work very 
similar the initial one but been 
slightly widened. present fol- 
lows: 

(Continued Page 29) 
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Origin 
(Continued From Page 28) 


and non-metals the presence 
aqueous solutions: 

Potential-pH diagrams— 

electrochemical equilibria” 

and “Practical 

Polarization curves electrochemical 

reactions. Electrochemical reversi- 
bility and irreversibility. 

Applications the study corrosion 
and protection against corrosion: 
corrosion, passivity 

passivation. 

inorganic inhibitors. 

cations the study 
general chemistry and analyti- 
cal 
cations the study electro- 

and storage batteries. 


polishing. 

rochemical nomenclature and 

the Committee will occupy 
all fundamental problems 

Commissions: 


facilitate the realization 


this program work the committee 
has three study commissions 
whose objectives and present members 
are below (the names the chair- 


men are italics). 

Valensi, Van Ryssel- 

This Commission’s present objective 
electrochemical equilibria” and “Prac- 
tical diagrams” the temperature 
degrees 

Bockris, Defay, Lange, Pion- 
telli, Valensi, Van Rysselberghe. 

This Commission’s objective the 
study all questions pertaining 
electrochemical nomenclature and defi- 
nitions, 

“Experimental meth- 
ods electrochemistry”: Delahay, 

Fischer, Franck, Gauguin, 
Rius. 

This Commission’s present objec- 
tives are the establishment glos- 
sary terms and magnitudes used 
experimental electrochemistry and the 
study various questions regard 
the realization, classification and 
critique experimental methods. 


Study Groups: 


order facilitate further collabo- 
among those members who are 
particularly interested the realization 
investigations certain areas within 
the frame its program work, the 
comittce has recently decided consti- 
tute two study groups deal with the 


subjects: 
Corrosion and protection against 
corrosion. 


and storage batteries. 
study groups differ 


listed above that they 
pursue specific program; each 


(Continued Page 30) 


NACE NEWS 


SARAN RUBBER LINING 


RESISTS 
70% CONCENTRATION 


Saran Rubber Lined Tanks Resist 
Corrosive Actions Solutions 130°F. 


Saran Lined Pipe Company 
2415 Burdette Ave., Ferndale, Mich. 


Please send your catalog Saran 
Rubber Tank Lining. 


Name 
Company 
Address 


City 


SR-1130C | 


Saran rubber’s high degree chemical and 
abrasive resistance makes the ideal lining 
for your sulfuric acid storage tanks. 
addition, also offers economical, long-term 
service life such other applications 
processing tanks and similar equipment han- 
dling corrosive acids, solvents and other 
chemicals. 

Saran rubber application work fast and 
conveniently available through experienced, 
factory-trained tank liners many 
industrial centers. Get touch with 
applicator contact our nearest sales repre- 
sentative for information how add years 
the life your equipment with saran 
rubber. 
RELATED PRODUCTS—Saran rubber molded 
parts—stoppers, diaphragms, various-sized 
moldings for valves, instruments, etc. 

Saran lined 
pipe that gives long-term operation with 
minimum maintenance 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, FERNDALE 20, MICHIGAN 


NEW YORK « BOSTON « PITTSBURGH « TULSA PHILADELPHIA CHICAGO PORTLAND « INDIANAPOLIS 
SAN FRANCISCO HOUSTON DENVER « LOS ANGELES SEATTLE CLEVELAND CHARLESTON, S. C. 
MINNEAPOLIS « BETHLEHEM « WASHINGTON «+ BUFFALO « SPOKANE « ST. LOUIS + PHOENIX 
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Norwegians Will Probe 
Tanker Corrosion Causes 


Six months’ preliminary research the 
Ship Research Institute Norway into the 
reasons for and methods controlling 
internal corrosion oil tankers reported 
brochure issued the institute and 
the Central Institute for Industrial Re- 
search, Oslo. The investigations indicate 
cathodic protection and the addition 
wetting agents the cargo ballast 
offer best possibilities for successful miti- 
gation. 

The studies were initiated after severe 
pitting had been observed tankers carry- 
ing Near East crude oils. 

Other control methods considered were 
new alloy construction materials, removing 
dissolved oxygen from ballast water, de- 
salting wash and sea water, controlling 
cargo tank humidity and using inert gases 
vapor space. 


Navy Expects— 
(Continued From Page 16) 


tention from other government organi- 
zations. Bureau engineers frequently 
have acted consultants and advisers 
other groups, assisting their in- 
doctrination the sound philosophy. 
cathodic protection and 
knowledge already possessed these 
outside engineers. 

Although the bureau primarily con- 
cerned only with naval installations 
made dry land, certain floating struc- 
tures are part their responsibility 
and were included the general work 
this program. 

The overall program expected 
continue indefinitely, with expansion 
the limit its economic advantage. 
such continuation hoped that the 
annual maintenance cost the naval 
shore installation will further re- 
duced continuing result. This 
advantageous both the bureau, the 
navy and the taxpayers. 


PERSONALS 


(Continued From Page 26) 


Heverly, recently resigned chief 
corrosion engineer for Great Lakes Pipe 
Line Company and associated 
with Ebasco Services, Inc. for several 
years has formed his own corrosion con- 
sulting engineering firm known 
Heverly Engineering Company, 5425 
Chadwick Rd., Kansas City Kans. 

Downey, manager Shell Chem- 
ical Corporation’s Houston plant has 
been appointed manager manufactur- 
ing and Fleer, manufacturing 
operations manager has been named 
manager research, development and 
engineering the corporation, 


Sullivan has been elected vice- 
president The Babcock Wilcox 
Company and placed charge the 
manufacturing department the com- 
pany’s boiler division. Nielsen, 
vice-president the company has taken 
charge the boiler division. 
& 

Hoff has become associated with 
Kawecki Chemical Co., Boyertown, Pa., 
sales representative Indiana, Michi- 
gan, Ohio, Illinois and Wisconsin. His 
headquarters will Detroit. 


Dr. Karl Vogelsang has been ap- 
pointed technical director the Gates 
Engineering Co., Wilmington, Del. Dr. 
Vogelsang will lead and coordinate the 
Gates research and development labora- 
tories with special emphasis neoprene 
and vinyl protective coatings. 

technical staff has been announced 


Continental-Diamond Fibre Co. spe- 
cialist materials used electrical 
insulation, including laminated plastic 


products and flexible coated fabrics, Mr. 
will technical service repre- 
sentative for the company’s Silicone, 
Teflon, and Polyester flexible sheet and 
tape products. 

Roy Davis has been appointed sales 
manager the Paints and Emulsion 
Dept. the Philip Carey Mfg. Co., Cin- 
cinnati, Ohio, had been salesman 
the Carey, Cleveland, Ohio district. 

Paul Huge has been made vice presi- 
dent and sales manager Chicago Dec- 
orating Co., industrial and commercial 
painters and coaters. Chicago Decorating 
specializes industrial plants, offices, 
tanks, bridges and power plants. 


Origin 
(Continued From Page 29) 


the other members his entire collab- 
oration any scientific question within 
his competence the field activity 
the group. 


Publications 


The committee has published the pro- 
ceedings the second reunion (Milan, 
1950—Publisher: Tamburini, Milan) and 
its third reunion (Bern, 1951—Pub- 
lisher: Manfredi, Milan). The commit- 
tee intends publish the Proceedings 
its other reunions.* has recently 
set editorial board comprising 
Valensi. 


evelopment and Organization. 


The committee, very small the be- 
ginning, has developed rapidly: con- 
sists present 124 active members 
countries. the course its 
second reunion (Milan), adopted the 
name “International Committee Elec- 
trochemical Thermodynamics and Kin- 
(abbreviated CITCE from the 
initials its French name). 


This development has required the 
setting organization which, de- 
fined rules adopted the third re- 
union (Bern), rests upon the following 
principles: 


Categories Members: 


The committee composed three 

categories members: 

Active members (persons contribut- 
ing actively the program the 
committee), 

Associated members (persons not nec- 
gram), 

Corporate members (universities and 
institutions higher learning, re- 
search establishments, industrial 
and other organizations). 

The members pay dues, which are, 


. Tt is likely that the proceedings of the 195 
and 1953 meetings, and possibly those of ne 
1949 meeting, will appear within the first 
half of 1954 (Publisher: Delespaul-Delaunay, 
Paris). 


ASSOCIATION CORROSION ENGINEERS 


Vol. 


however, optional for active members 
who not belong industrial com. 
mercial organizations. 


cil. Each country represented the 
council national secretary, who 
the disposal the members for 
matters pertaining the activities 
the committee his country, who 
cilitates all relations between the com. 
mittee and the members his country 
and who attends the coordination 
the activities the committee with 
those the scientific organizations 
his country. The daily administration 
board. general attends the 
proper functioning the entire 
mittee. 

The board and the council the 
committee are present follows: 

President: Van Rysselberghe (Eu- 

gene, Oregon, USA). 


bridge, Great Britain), 
(Milan, Italy). 
Secretary General: 


(Brussels, Belgium). 


Member: Lange (Erlangen, Ger- 

many). 

(Santa Fé); Australia: Walkley 
baix (Brussels), secretary general; 
Canada: Wetmore (Toronto); 
Czechoslovakia: 
(Helsinki); France: Valensi (Poi- 


gen); Great Britain: Hoar 
(Cambridge), vice-president; 10) India: 
Ghosh (Calcutta); 11) Italy: 


Piontelli (Milan), vice- 12) 
Japan: Tajima (Tokyo); 13) The 
Netherlands: Mackor (Amster- 
dam); 14) Norway: Winterbot- 
tom (Trondjem); 15) Spain: Rius 
(Madrid); 16) Sweden: Tragardh 
17) Switzerland: 
Huber (Bern); 18) United States: East 
—H. Uhlig (Cambridge, Mass.) 
West—P. Van Rysselberghe (Eugene, 
Oregon), president; 19) Yugoslavia: 
Karsulin (Zagreb). 


The headquarters the 
are established the University 
3russels, Laboratory Applied Physi- 
cal Chemistry, Avenue Roose- 
velt, Brussels, Belgium. 

Through the efforts some its 
members, the committee very 
cordial relations with the International 
several national organizations concerned 
with electrochemistry, (the Bunsenge- 
sellschaft Germany, the Electrochem- 
ical Society and the National Associa- 
tion Corrosion the 
United States, the Chimie 
France, the Faraday So- 
ciety Great Britain). 

conclusion, our pleasant duty 
Scheffer and Evans whose kind 
encouragement has greatly cont ibuted 
the birth and growth our 
tee. also wish thank the 
American Educational Foundation and 
the Office Naval Research 


help bringing about our col- 
laboration. 
a: M. Burns. The Importance of the Unpre- 


dictable. J. Electrochem, Soc., 95, (1949). 
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5.3 Metallic Coatings 
5.4 Non-Metallic Coatings and 
5.8 Inhibitors and Passivators. 
5.9 Surface Treatment 


and Meters 


7.4 Heat Exchangers 


7.1 Engines, Bearings, and Turbines. 
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Bibliographic Survey 
Corrosion, 1946-47 
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7.7 Electrical Telephone and Radio. 


Bibliographic Survey 
Corrosion, 1945 


5.00 


3. 


silicon 
and copper 0.02% were heat- treated and 
electrolytically polished and then exam- 
ined under optical and electron 
microscope and X-rays (cf. NACE 
Abstract Card No. 4327, classified 2.3.9, 
6.4.2, 
curous nitrate and under conditions 
accelerated stress and galvanic corro- 
sion. 
loy intergranular corrosion strictly 
related its micrographic structure; 
intergranular corrosion only possible 
the grain boundaries are covered 
continuous film the magnesium-rich 
phase; structure under the electron 
microscope much more revealing 
the true state the alloy far the 
separation the intergranular constitu- 
ent concerned, provided that selective 
attack avoided; 
perature aging, 160°C, the decompo- 
sition the solid solution begins the 
grain boundaries 
stages; 
film indicates that growth towards 
the center one the two adjacent 


CHARACTERISTIC 
CORROSION PHENOMENA 


3.2 Forms 


3.2.2, 6.4.2, 3.7.4, 3.5.8 


Structure and Corrosion Aluminium- 


Magnsium and Aluminium-Zinc-Magne- 
sium Alloys. Part JACQUET. 
Rev. met., 49, No. 


339-363 (1952). 
Specimens magnesium 6.3, 
manganese 0.31, iron 0.38 


and treated with mer- 


3.7.4, 3.5.8), 


Results: sensitiveness the al- 


for the critical tem- 


and takes place two 
character the continuous 


AER—Aeronautical Engineering Review, Institute 
of Aeronautical Sciences, Inc. 2 East 64th 
St., New York 21, N. Y. 

ALL—The Abstract Bulletin, Aluminum Laborato- 
ries, Ltd. P, O, Box 84, Kingston, Ontario. 

AWWA—Journal, American Water Works Associ- 
ation, Amer, Water _— Asoc., 521 Fifth 
Ave., New York 17, 

BL—Current Technical Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. 

BTR—Battelle Technical Review, Battelle Memo- 
pl Institute, 505 King Ave., Columbus 1, 


Ohi 

BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association. 81-91 Euston St., London 
NW 1, England. 

CALCO—Calco Chemical Division, American Cy- 
anamid Corp. Bound Brook New Jersey. 
CE—Chemical Engineering, McGraw Hill Publish- 

ing Co, 330 W. 42nd St., New York 18, N. Y. 

CEC—Consolidated Edison Co. of New York, Inc. 
4 Irving Place, New York 3, New York. 

EL—Electroplating. 83/85 Udney Park Road, 
Teddington, Middlesex, England. 

EW—Electrical World, McGraw-Hill 
Co. 330 42nd New York 18, 

GPC—General Petroleum Corp. California. 
East 37th St., Los Angeles 11, Calif. 

11M—Transactions, The Indian’ Institute of 
Metals, 23-B, Notaji Subhas Road, P. O. 
Box 737, Calcutta, India. 

INCO—The International Nickel Co., Inc. 67 Wall 
Street, New York 5, New York. 

Petroleum. Portland Place, 
London W#1, England. 

JSPS—Japan Society for the Promotion Science, 
Address: Mr. Hayata Shigeno, Secretary, 
Committee of Preventing Corrosion, c/o 
Government Chemical Industrial Research 

Institute, 1-Chrome Nakameguro, Meguro- 

ku, Tokyo, Japan. 
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Neither NACE nor the sources listed below furnish reprint copies. 
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MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 


May Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 

CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 


NEW YORK PUBLIC LIBRARY, New 
York City. 


LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 
Washington, 


JOHN CRERAR LIBRARY 
East Randolph St., 
Chicago Ill. 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should 
The National Association Corrosion 
Engineers offers warranty any 
nature concerning these sources, and 
the names for information 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


MA—Metallurgical Abstracts, Institute of Met- 
als, London, England. 4 Grosvenor Gardens, 
London SW 1, England. 

Mi—Metallurgia Italian, Associazone Italiana di 
Metallurgia. Via S. Paola, 10, Milano, Italia. 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 3, Ohio. 

NALCO—National Aluminate Corp. 6216 West 
66th Place, Chicago 38, Illinois. 

NBS—National Bureau of Standards. Supt. of 
Documents, U. S. Gov't Printing Office, 
Washington 25, D. C. 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn. 

PDA—Prevention Deterioration Abstracts. Na- 
tional Research Council, 2101 Constitution 
Ave., Washington 25, D. C. 

RA—Refrigeration Abstracts, American Society 
of Refrigeration Engineers. 40 West 40th St., 
New York 18, N. Y. 

RM—Revue de Metallurgie, Paris, France, 5 Cite 
Pigalle, Paris (9e), France. 

RPi—Review of Current Literature Relating to the 
Paint, Colour, Varnish and Allied Industries, 
Research Association British Paint, Colour 
& Varnish Manufacturers, London, Walde- 
grave Rd., Teddington, Middlesex, 

SE—Stahi Und Eisen, Verlag Stahleisen, M. B. H., 
Dusseldorf, August-Thysen Str. 1. Posts- 
check Koln 4110, (22a) Dusseldorf, Germany. 

Institute Marine Engi- 
The Minories, London Eng- 

Oil Products, 310 South Michi- 
gan Ave., Chicago, Illinois. 

ZDA—Zinc Development Association. Lincoln 

House, Turl Street, Oxford, England. 
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grains; acid reagents show that the 
sensitiveness intergranular corrosion 
already exists the initial stage; 
there structural analogy between the 
electronic appearance the attack the 
beginning aging and the continuous 
film formed later; origin the un- 
symmetrical behavior the two faces 
boundary the separation the 
magnesium-rich phase and the localiza- 
tion the attack cannot yet ex- 
plained; when the film intergranu- 
lar precipitate has reached equilibrium, 
there exists appreciable proportion 
constituents the interior the 
grain, and X-rays indicate the appear- 
ance new solid solution poor 
magnesium; 10) addition localized 
corrosion the grain boundary, 
anodic attack sodium chloride solution 
produces large number pin holes, 
decreasing with increase the period 
aging; 11) continuous film the 
intergranular constituent does not ap- 
pear sensitive acid attack; 12) 
the anodic phase and sensitiveness 
intergranular corrosion also appears 
aging temperatures above 160°C; 13) 
after aging 250°C the magnesium-rich 
phase separates the interior the 
grains and their boundaries rela- 
tively large particles; 14) acid attack 
occurs exclusively the precipitated 
particles; and 15) the structural appear- 
ance and the behavior specimens at- 
tacked 150° and 250°C show the nature 
the difference, previously noted, 
the two phases precipitated about 
these temperatures. 5649 


3.2.2, 6.2.5, 3.7.3 

Corrosion: Knife-Line Attack 
Stainless Steels. Fontana. Ind. and 
Eng. Chem., 44, No. 87A-88A, 90A 
(1952) Aug. 

required for knife-line at- 
tack adjacent the weld occur 
Type 347 (18-8S-Niobium) were deter- 
mined. Corrosion tests consisted five 
48-hour periods fuming nitric acid 
160°F boiling nitric acid. Stain- 
less steels with low carbon content take 
longer time sensitizing temperatures 
develop the knife-line attack. Table 
5485 


3.2.2, 6.3.6 

Intercrystalline Cracking Brass. 
No. 14, 120-121 (1952) Oct. 

Work copper and 70/30 brass 
inert atmospheres suggests that inter- 
crystalline cracking associated with 
the movement and aggregation vacant 
lattice 5495 


Embrittlement Plated Steel. 
Metal Progress, 62, 95-96 (1952) 
Aug. 

Two examples damage done 
steel parts hydrogen generated dur- 
ing electroplating operations. each 
instance the defects show marked direc- 
tionability. 5518 


3.2.3, 4.4.1, 6.2.3 

Dual Adsorption Polar Organic 
Compounds Steel (Powder). 
HACKERMAN AND Coox. Phys. 
Chem., 56, No. 524-526 (1952). 

portion the surface steel powder 
specific the irreversible adsorption 
alkyl carboxy acids, amines, alcohols 
and esters. Certain areas apparently 
will irreversibly adsorb either acid 
amine, whereas other areas are specific 
the acid the amine. Alcohols 


52a 


and esters are not irreversibly adsorbed 
the extent the acids are fresh steel 
powder but appear irreversibly ad- 
sorbed certain the same sites which 
adsorb acids. Alcohols and esters are 
not irreversibly adsorbed steel pow- 
der which acid has already been 
irreversibly adsorbed. The extent 
total adsorption (reversible 
versible) the second solute, for sys- 
tems investigated this study, only 
slightly reduced the pretreatment 
the steel powder with another solute. 
The maximum amount irreversible 
adsorption observed with the organic 
solutes not sufficient form close 
packed monolayer over the surface 
the steel powder available for krypton 
5523 


3.2.3, 4.4.6 

Film Formation Metals Hydro- 
carbons, GEMANT. Paper, Electrochem. 
Soc. Meet., Philadelphia, May 4-8, 1952. 
Electrochem. Soc., 99, No. 279-284 
(1952) July. 

The rates salt film formation 
copper, lead and zinc strips solutions 
radioactive tridecanoic acid hydro- 
carbon oil were measured. Rate depo- 
sition much higher lead than 
copper zinc and increased the 
addition amine. oxidized oil 
solutions the deposition rate lead 
also increases (probably due the pres- 
ence nitrogen compounds). Electro- 
chemical deposition the salts was also 
studied. 5603 


3.2.3, 5.9.2, 5.9.3 

Marine Corrosion. Fairplay, 179, 108 
(1952) July; Brit. Shipbuilding Res. 
Assoc., No. 489 (1952). 

Mill scale, which adheres particularly 
firmly steel rolled modern high- 
speed mills, thought serious 
cause corrosion sea-water. Pick- 
ling and flame de-scaling should more 
effective removing mill scale than 
blasting and grit-blasting are effective 


but sometimes 
5616 


3.2.3, 3.8.4 

Generalized View the Scaling 
Behavior Metals. Waser. Los 
Alamos Sci. Lab. Metal Progress, 62, No. 
76-80 (1952) Sept. 

Four definite scale growth equations 
accepted metal scaling research are 
given. The effect time and tempera- 
ture scaling reactions and some scal- 
ing examples are discussed. Arrhenius 
plots number results scaling 
experiments various temperatures 
nickel, copper, iron and brass are shown, 
well the plot data the oxida- 
tion stainless steel mixtures 


3.3 Biological Effects 


3.3.3, 6.6.11 

Action Marine Borers and Protec- 
tive Measures Against Attack. Horon- 
JEFF AND Proc. 2nd Conf. 
Coastal Engineering, Houston, Texas, 
1951, 86; Brit. Shipbuilding Res. Assoc., 
No. 10, 611 (1952). 

Marine borers, which exist some 
form all oceans can rapidly cause 
severe damage timber harbor struc- 
tures attacking them between the 
mud line and the water surface. The 
authors describe the manner which 


the borers destroy timber and 
ize information gathered various jp. 
vestigators the conditions that affect 
the presence borers and the 
governing the rate destruction, 
eral methods protecting timber 
tures from infestation are described 
the costs are compared.—RPI. 


3.3.4 

Endeavour, 11, No. 44, 208-214 

account the different types 
organism responsible for the 
ochre deposits. These organisms 
rive least part their energy 
oxidizing ferrous iron ferric. Some 
species can also oxidize manganese, but 
others, such the bacterium 
ilusnatans, cannot and thus give cleaner 
yellow ochres. The part played 
bacteria rusting also referred 
briefly. 5664 


3.3.4, 6.2.2, 2.3.3 

Influence Sulphate-Reducing 
teria the Corrosion Potential Iron, 
Nature, 169, No. 4309, (1952) 
May 31. 

trode culture sulfate-reducing 
bacteria has been studied Hadley, 
using heterotrophic medium. 
carried out experiments using 
the form strips Armco 
iron, immersed, under anaerobic 
tions, autotrophic medium. 
steady potentials had been attain 
medium was inoculated 
reducing bacteria. Results showed that 
bacterial activity under con- 
ditions exerts little influence ‘he cor- 
rosion 5823 


3.5 Physical and Mechanical 
Effects 


Fretting Corrosion. The 
Texaco Co. Paper before Am. Soc. 
Engrs., 
April 23, 1951. Lubrication No. 
186-189, 208 (1952) Aug. 

Reviews subject and discusses recent 
developments the field. Examples, 
fretting corrosion; effects load, lubri- 
cant, fits, surface finish and materials, 
and temperature; and work the Co- 
ordinating Research Council, 
fretting corrosion are described. Photo- 
graphs and 5356 


3.6 Electrochemical Effects 


3.6.8, 3.8.2, 3.8.4 

Hydrogen Overvoltage, Electric Dov- 
ble Layer, and 
Genevieve Sutra. Phys. 
No. 673-681 (1951). 

Recent theories the nature and 
gin hydrogen overvoltage, more 
cially that due Darmois 11, 
are briefly reviewed. Sutra has 
recently shown that the 
ply proton; previous theories 
customary distinguish the 
value the overvoltage from 
ciated with variable current. 
siders the former voltage not 
overvoltage, but the normal 


+ 
4 
‘ 
q f\ 
Ci 
ey 
a 
j* 
4 
4 4 


in. 
affect 

factors 
mn, Sey. 


ypes 
sms de- 
rgy 


ese, but 


Tadley, 


... our revolutionary 
epon resin coating, 


The 
ection, 
No. 


recent 
kind protection against rust and corrosion from 
chemical fumes, acids, caustic, alkali and salt water. 
ties with other such features remarkable elasticity, 
exceptional long life, phenomenal tenacity all types 
metals. May give you more facts—or send you 


sample for your own testing? 


PROTECTION 


voltage. The electric double layer pres- 
ent metal electrolyte interface 
conceived composed widely spaced 
ions separated water molecules. 
Overvoltage the metal electrolyte in- 
terface essential effect penetration 
the electric double layer the inter- 
face during passage current. The 
theory overvoltage developed 
this basis, with satisfactory agreement 
between theoretical and experimental 
results. 


3.7 Metallurgical Effects 


3.7.2, 6.4.2 
the Effects Iron and Manga- 
nese the Corrosion-Resistance 


Aluminum-5% Magnesium Cast Alloy. 
Kato anp Light Met- 

als (Japan), No. 109-112 (1952) Aug. 
study the effects iron and 

manganese the mechanical properties 
aluminum-5% magnesium alloy was 
carried out. Iron, within 0.5% the 
limit specification, only slightly changes 

the mechanical properties but decreases 

the corrosion resistance. Manganese 

tity iron increases the ultimate ten- 

sile strength, however, more than this 

amount decreases it. Manganese de- 

creases the elongation this ductile 

alloy, and the tendency was pronounced 

the presence iron. Manganese com- 

pensates for the detrimental effects 

iron corrosion-resistance and the in- 

fluence over-heating long-time 
melting the mechanical properties 

this alloy. The appropriate amount 0.3- 

0.5% manganese seems essential 
this aluminum-5% magnesium cast 
alloy.—JSPS. 5637 


3.7.2, 6.4.2, 8.9.5 

The Effect the Alloying Elements 
the Properties Aluminum-Magne- 

sium Alloy Used Sheet for 

Shipbuilding. Light Metals 

(Japan), No. 71-74 (1952) Aug. 

The effect the alloying elements 
upon the mechanical and chemical prop- 
erties aluminum-magnesium alloy sheet 
for the shipbuilding industry 
ied. Sheet thickness 50% 
cold-rolled condition was used for the 
tests, Tests included tensile testing, cor- 
rosion test sodium-chloride solu- 
tion with hydrogen peroxide. 

Aluminum-magnesium alloys, contain- 
ing magnesium respectively, 
were employed, adding either manganese 
zinc 1.2%. Manganese im- 

proved strength only slightly, but its 
effect corrosion resistance was good. 
the other hand, zinc 
for corrosion resistance, particularly 


stress corrosion phenomena, although 
strength could enhanced some ex- 
tent. 


Chromium 0.6% was added 
aluminum alloys containing 
magnesium, 0.6% manganese with 
without was found that 
chromium strengthened the alloy until 
its tensile strength would exceed 
and that its effect was more 
remarkable when zinc was not contained. 
The amount corrosion 
chloride solution could reduced when 
chromium was added, unless aluminum- 
chromium compound appeared 
Stress corrosion could 
also prevented. aluminum-magne- 


54a 


CORROSION 


sium alloy, containing zinc, stress corro- 
sion characteristics were much improved 
the addition chromium. 

conclusion, for alloying element 
aluminum-magnesium alloy chromium 
considered most appropriate, manganese 
next and zinc least. Aluminum-3% magne- 
sium-0.6% manganese-0.6% chromium al- 
loy, which has tensile strength 35.8 
kg/mm? 50% cold-rolled state, seems 
the best among the alloys con- 
sidered. Higher strength can obtained 
aluminum-5% magnesium-0.6% man- 
ganese-0.4% chromium alloy, but the 
elongation value becomes lower. Resist- 
ance both corrosion and stress corro- 
sion these two alloys seems 
satisfactory.—J SPS. 5644 


3.7.2, 6.2.5, 4.3.2 


Effect the Addition Silicon 
Corrosion Resistivities 18% Chro- 
mium-8% Nickel and 18% Chromium- 
14% Nickel Types Stainless Steels 
Japan Inst. Metals (Nippon 
Kinzoku Gakkai-shi), 16, No. 11, 614-616 
(1952) Nov. 

The corrosion tests were carried out 
stainless steels 18% chromium-8% 
nickel and 18% nickel 
types containing 0.5 2.5% silicon. The 
corrosives were aqueous solutions 
and 20% sulfuric acid, hydro- 
chloric acid and mixtures sulfuric acid 
and nitric acid boiling conditions. 

The specimens were annealed 840°C 
for hours quenched water after 
heating 1090°C for minutes. 

The effective quantities silicon were 
follows: 18% chromium-8% nickel 
types, both cases quenching and 
annealing, they were 0.5% silicon 
against 5%, 10%, and 20% sulfuric acid. 

18% chromium-14% nickel types, 
both cases quenching and anneal- 
ing, they were 0.5% silicon against 
5%, 10% and 20% sulfuric and hy- 
drochloric acid and 2.5% silicon, case 
quenching only, against mixed acid. 


—JSPS. 5483 


3.7.3, 8.10.3 


The Effect Water Corrosion and 
Shot Peening Fatigue Strength 
Mining Drill Rods. 
Trans. Inst. Mining Met., 55, 292- 
300 (1952); Can. Mining Met. Bull., 45, 
No. 484, 470-477, disc. 477-478 (1952) 
Aug. 

Results research into the fatigue 
properties SAE 1080 carbon steel and 
nickel-chromium-molybdenum steel for 
mining drill rods are analyzed and de- 
scribed detail. The effect water 
corrosion the fatigue strength drill 
rods these two steels the as-rolled 
condition were investigated the 
beneficial influence shot-peening 
their dry and water-corrosion fatigue 
strengths Eight S-N curves 
for as-rolled mining 
drill rods under both dry 
corrosion conditions were derived and 
their shape and relative position are dis- 
cussed. The main performance the 
drill rods are Illustrations.— 
INCO. 5836 


3.7.3, 2.2.2, 2.3.9 


Corrosion Structural Spot Welds. 
Pullman-Standard Car Mfg. Co. Paper 
before AWS, 33rd Nat. Mtg., Philadel- 
phia, Oct. 20, 1952. Welding (N. Y.), 
31, No. 10, 903-916 (1952) Oct. 


Investigation the corrosion 


phe- 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


Vol. 


nomena spot-welded joints 
alloy, high-strength steel and 
the effects protective weld sealers 
procedure was evolved which 
ous types spot-welded 
either stressed unstressed, were 
sure. The specimens were 18-8 
less steel and low-alloy steel containing 
0.336-0.471% nickel. Test data were 
cumulated and spot weld failures were 
specimens. Metallographic 
the failed welds, revealed additional 
information the corrosion phenomena 
spot welds. Results the test indi- 
cate that spot welds may start 
corrosion cracking little one 
year’s time unless proper weld sealers 
are used the joint and some form 
periodic maintenance performed. 
tomicrographs, tables and 


5697 


3.7.3, 3.2.2 


Hydrogen Mild-Steel Weld Metal, 
(Welding Res. Coun), 
Welding (N. Y.), Res. Supp., 31, No.6, 
283s-309s (1952) June. 


Review published and unpublished 
information the occurrence and effects 
hydrogen mild steel weld 
made shielded-metal-are welding with 
covered electrodes. Hydrogen com- 
mercial electrodes, effects hydrogen 
porosity, cracking, fisheyes, 
ical properties such ductility, impact 
and fatigue strength, welding consider- 
ations, practical applications, engineering 
recommendations and hydrogen content 
weld deposits produced from various 
types electrodes including (chro- 
mium-nickel) stainless steel 
Tables, graphs, and 
183 references are included.—INCO. 

578 


3.7.3, 3.2.2 


How Increase Corrosion Resistance 
After Welding. Allegheny 
Ludlum Steel Corp. Steel 
No. 20-23 (1952) 

Tests were conducted 
tory welded and heat treated sam- 
ples Type 430 and Type 442 steels 
with and without titanium. The samples 
were welded inert welding, hand 
arc welding which filler rod was 
discussion described the high points 
this study intergranular corrosion 
these steels. The tests indicated low- 
ered corrosion resistance weld areas 
and restored corrosion resistance 
simple heat treatment 1450°F. Photo- 


micrographs and 


3.7.3 


Mir-O-Col Hard-Facing Rod No. 
Oil Gas J., 50, No. 47, 132 (1952) Mar. 

For oil-feed hard facings application 
including tool joints, churn drill 
clutch jars. Borderline applications can 
now hard-faced. Nine grades rods 
are available for every type 
tion, for manual, electric 
application, cast alloy rod 
taining chromium, Ni-iron other 
alloys. Hardness deposit from 
54-57 Rockwell The new No. 
posits more than 97% its 
ufactured Mir-O-Col Alloy 
5652 
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ABSTRACTS 


addition their superior protective qualities, there are many reasons 
why NO-OX-ID pipe coatings and NO-OX-IDized wrappers are preferred. 


LIGHTER WEIGHT... NO-OX-ID weighs less and 
more pipe footage—thus providing sub- 
stantial savings handling costs. 

CHOICE APPLICATION METHODS... 
NO-OX-ID can applied hand over rough 
terrain short line jobs—by Traveliner 
long lines—at the mill yard many independ- 
ent applicators and utilities. 

SAVES ONLABOR AND MATERIAL... NO-OX-ID 


handles easier—coating more feet pipe per 
man-hour because less material required. Fewer 
kettles, trucks and “‘cats” are needed. 
COATING CREWS PREFER 
there are irritating noxious fumes, coating 
crews like working with NO-OX-ID. 

Write for booklet Underground Pipe 
from for detailed information 
NO-OX-ID combinations. 


CASING FILLER FOR PIPELINE CROSSINGS 


Write For Bulletin 3079. 


NO-OX-ID Casing Filler protects against cor- 
rosion wherever pipelines are cased beneath high- 
way and railroad crossings. More than just oil 
petroleum product, (1) contains additives; 
inhibitors and wetting agents; (2) has water dis- 
placing properties its own (3) 
applied 150° temperature, solidifies firm 
jell, completely sealing off the annular space, but 
permitting detection leaks; (4) serves 
electrical insulator; (5) economical apply. 


THE ORIGINAL 
RUST PREVENTIVE 


4 
4 
‘ 
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3.8 Miscellaneous Principles 


3.8.4, 3.2.3 

The Influence Adsorption Phenom- 
ena the Oxidation Metals 
Somewhat Elevated Temperatures. (In 
Metall, No. 11-12, 285-91 (1952) June. 

The mechanism the oxidation 
metals above room temperature dis- 
cussed detail, with special reference 
and zinc alloys. adsorption 
hypothesis offered explain how the 
rate oxidation can obey parabolic 
law and be, the same time, dependent 
the oxygen 5516 


3.8.4, 6.4.2 


Study the Rate (Anodic) Oxi- 
loy According the Orientation the 
Crystal Face. AND LE- 
Rev. Met., 49, No. 374-378 
(1952). 

polycrystalline specimen alumi- 
num given anodic oxidation 
shows interference colors white light, 
varying from grain grain, when the 
mean thickness the oxide film 
the order micron. Herenguel and 
Lelong investigated the influence the 
orientation the oxidized crystal face 
the rate growth the film alu- 
minum oxide having 
errors due possible variation the 
refractive index. They studied the metal 
aluminum oxide film, and the metal 
and the film separately after the removal 
the latter. The variation the rate 
oxidation depends the true aniso- 
tropy oxidation the crystal and 
the permeability the oxide film 
already formed. The first factor operates 
entirely the beginning oxidation 
and the second when the anodic treat- 
ment prolonged and naturally 
profoundly influenced the conditions 
which this effected. The apparent 
anisotropy resulting from these two fac- 
tors was studied measuring the thickness 
the aluminum oxide polycrystal- 
line surface. references.—MA. 5543 


3.8.4, 6.3.19 

Kinetics Formation Oxide Layer 
764 (1952) April. 

suggested that interstitial zinc 
ions diffusing during the oxidation 
not arise from the thermal dis- 
sociation interstitial zinc atoms, but 
some process consisting the trans- 
fer electrons from interstitial zinc 
atoms adsorbed oxygen.—ZDA. 5578 


3.8.4, 2.3.9 

Polarographic Study the Influ- 
ence Temperature the Rate Oxy- 
gen Consumption Iron, Lead and Zinc. 
AND Electrochem. Soc., 
99, 414-416 (1952) Oct. 

Above was studied acetate buffer 
perimental data were analyzed as- 
suming that over-all rate oxygen 
reduction controlled rate chem- 
ical reaction and diffusion oxygen 
toward the metal surface. Graphs. 
references.—BTR. 5614 


3.8.4, 3.7.4, 3.2.3 
The Oxidation Metals and Alloys. 
Metallkunde, 29, 209-214 


56a 


(1937) July; National Advisory Com- 
mittee for Aeronautics, Tech. Mem., No. 
1338, June, 1952, pp. 

The various types oxidation proc- 
esses occurring with pure metals are 
reviewed and the varying time-tempera- 
ture-oxidation rate relations existing for 
copper, tungsten, zinc, cadmium, tantalum, 
aluminum and iron are explained. The 
effect shape and crystal structure 
oxidation discussed. Principles de- 
rived are applied the oxidation 
alloys such iron, copper, copper-silver 
and aluminum alloys, nickel steels and 
the oxidation-resistant alloys such 
chromium-nickel and silicon steels. Illus- 
trations include microphotographs the 
structure the oxide boundary steel 
with aluminum after five hours heating 
1000 degrees, structure oxide cast 
iron, oxide isotherms aluminum steel 
with 85% aluminum 1000 degrees, 
and aluminum content various oxide 
layers aluminum steels. references. 


—INCO. 5785 
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Coatings 


5.3.4 

Tin Alloy Plating. Products Finishing, 
16, 76, 78, (1952) Sept. 

First half the article deals with 
properties alloy deposits and 
gives bath formulations and conditions 
for shop use. Second part discusses ef- 
fect variables the composition and 
properties tin-nickel alloys plated from 
nickel chloride, sodium fluoride and am- 
monium bifluoride. Corrosion resistance 
discussed and formula 


5.3.4 

Clear Protective Coatings Over Chro- 
mium Plate Systems. Poy. Rinshed- 
Mason Co. Precision Metal Molding, 10, 
No. 11, 38-42 (1952) Nov. 

Because present restrictions 
nickel, the electro-plating industry has 
resorted system consisting cop- 
per over base metal and then coat 
“flash-chrome.” Since this system 
does not afford the outdoor protection 
conventional chromium plate, water- 
clear protective coating which will in- 
crease the outdoor durability the 
copper-flash chrome system applied. 
The coatings are classified into two 
categories: Synthetic enamels, 
quer and solvent soluble films, Applica- 
tion humidity and salt spray tests and 
factors affecting clear protective coat- 


ings over chromium plate are discussed. 
—INCO. 5668 


5.3.4 

Recent Developments Protective 
Coatings. ALLEN Gray. Metal Prog- 
ress 62, No. 90-93 (1952) Nov. 

This review article covering re- 
cent work done the Battelle Memorial 
Institute and the National Bureau 
Standards high purity aluminum de- 
posits 0.65 more thick from 
plating bath consisting dispersion 
fusion product ethyl pyridinium bro- 
mide and aluminum chloride. prelim- 
inary tests was found that 
described Hurley and Wier produced 
better aluminum plate than any the 
others investigated. Tests lead the 


Vol. 


selection methyl t-butyl ether the 
best addition agent effecting the neces. 
sary improvements aluminum 
plate. The preferred bath for aluminum 
weight fusion product one mole 
ethyl pyridinium bromide plus 
moles aluminum chloride, percent 
toluene (specific gravity 0.866) and 
percent methyl t-butyl ether. The tem. 
perature the plating bath was 
tained 30°C. The direct current 
sity the cathode was 10-20 amp. per 
sq. ft. superimposed alternating 
rent 1.5 2.5 volts was found 
improve the physical characteristics 
the deposit. The addition 
t-butyl ether give smooth plate did 
not affect the microstructure the de- 
posit. The National Bureau Standards 
Method Couch and Abner 
Brenner reviewed. The special 
treatments required when 
nesium and aluminum base metals 
are outlined with special 
work conducted the Dow 
pre-treatment. The method 
the Aluminum Company 
utilizing zincate immersion pre-treat- 
ment prior plating strike 
bath covered. Investigations 
ducted the laboratories Mctal and 
Thermit Corporation have ina 
potassium-type, tin-zinc 
bath. This especially useful the 
electrical and electronic industries where 
combination corrosion resistance 
and good soldering characteristics are 
necessary. Protective coatings for molyb- 
denum are briefly 5560 


5.3.4, 7.7 


Automatically Controlled Galvanizing 
Kettles. Metal Ind., 81, No. 18, 349-350 
(1952) Oct. 31. 

Pneumatic and electrical 
control system for metal galvanizing are 
Use air-operated controllers 
recommended they provide the 
simplest control mechanism 
nate the corrosion problem involved. All 
electric contacts the measuring and 
control circuits these galvanizing ket- 
tle control systems are totally enclosed 
providing protection from the corrosive 
atmosphere the galvanizing 
INCO. 5574 


5.3.4 


Aluminum Coating Provides Corro- 
sion Resistant Film. Materials and Meth- 
ods, 36, No. 154, 156 (1952) Aug. 

Roylac, new spray aluminum coat- 
ing, claimed provide superior cor- 
rosion resistant film. The bright alumi- 
num finish resistant 
fumes and salt moist Tlie coat- 
ing effective galvanizing, zinc, 
aluminum, magnesium, steel and other 
basic metals. Developed 
Lab., 5620 


5.3.4, 2.3.7, 2.4.3 


Sprayed Metal Coatings for the Pro- 
tection Steel Against Corrosion. 
Spraying (England), No. 241-24, 
247 (1952) July. 

The author discusses the 
protective sprayed metal 
exposure tests, the value 
testing for specification and 
the painting sprayed coat- 
ings. all three fields further search 
has already been obtained from the 
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the Protective Coatings 
(Corrosion) Sub-Committee 
British Iron and Steel Research Asso- 
Sprayed aluminum coatings pro- 
tect well industrial atmos- 
phere and are virtually 
zinc coatings the same thickness. Ex- 
isting thickness testers when used un- 
der suitable conditions will measure the 
thickness sprayed coatings with ade- 
quate accuracy, but instrument 
sprayed coatings which, for equal coat- 
ing have apparent 
thickness than hot-dipped 
coatings the same metal. 
whether chemical surface 
are necessary before paint- 
ing spraved metal coatings, because the 
natural the coatings pro- 

5627 


7.6.9, 8.8.5, 4.7 

Observations the Attack Molten 
Zinc HAARMANN. Dussel- 
dorf Conference Preprint No. Inter- 
Hot Dip Gal- 
1952, pp. Issued Zinc 
Assoc., Lincoln House, 
Turl Oxford. 


The virious forms attack gal- 
vanizing pots are dealt with turn: 
Flaking, pitting, grain boundary action. 
Considers the influence the compo- 
sitions the bath and the steel, the 
temperattire, etc. and gives results 
bend test (carried out specimens im- 
mersed the bath) for studying grain 
boundary attack, developed 
Radeker. aluminum bronze was 
BNF. 5628 


5.4 Non-Metallic Coatings and 
Paints 


5.4.5, 5.4.8, 8.8.1 


Asphaltic Coatings Can Reduce Cor- 
Asphalt Co. Chem. Eng., 59, No. 11, 284, 
286 (1952) Nov. 

Mineral-armored, mica-filled coating, 
which applied cold, currently being 
used successfully protect metals from 
oxidation chemical processing plants. 
Other asphaltic products are used for 
waterproofing and for floor coverings.— 
5412 


5.4.5, 7.2, 7.5.5 


Neoprene Maintenance Coating. 
Paint Ind. Mag., 67, No. 

slightly modified neoprene polymer 
vulcanization gives low viscosity 
solutions, films from which cure room 
temperature mixing with suitable 
accelerator, These mixtures may used 
coat the exterior tanks and pipe- 


lines protect them from corrosive ac- 
5340 


5.4.8 


Under Water Paints. 
Ind. della No. 39-47 (1952). 
account the development 
paints given, with partic- 


5316 


5.4.8, 5.4.5 
Atomic Warfare and Paint. 
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coatings and linings 


PROTECTION 


against corrosive fumes immersion 


roller, brush spray 


LIKE 


LIQUID 
NEOPRENE 
PROTECTIVE 
COATINGS 


Heavy Duty 
Lining for 
tanks and 
for constant 
contact and 
Heat Curing. 


General Main- 
tenance Coating 
for protection 
against corrosive 
fumes and 
splash. Air Cur- 
ing— Heat. 


Send the facts about this genuine Neoprene Corrosion 


Send this coupon 


GATES ENGINEERING COMPANY 
Box 1711, Wilmington, Delaware 
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Protection that goes like paint LOWER APPLIED 
COST and OUTLASTS ALL OTHER COATINGS. 
Name 
Company 
Address 
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RICH AND Am. Paint J., 
36; Nos. 47, 48, 49, 50, 52; 74+, 
70+, 76+ (1952), Ibid., 37, No. 
66+ (1952). 

the usefulness paints reducing the 
spread fires, information obtained 
from the atom bomb attacks Japan, 
the large-scale incendiary attacks 
Germany and some extensive hotel fires 
the U.S.A. discussed. The incendi- 
ary effectiveness atom bomb re- 
sults firstly from direct thermal radiation 
and secondly from its capacity for start- 
ing secondary fires, e.g., from electrical 
short-circuits, broken gas mains, etc. 
the fires are sufficiently intense, fire storms 
may produced. Reinforced concrete 
buildings can provide good resistance 
blast, down about from 
bomb the Hiroshima type, but unless 
special precautions are taken their con- 
tents will gutted fire. Tests are 
reported showing that the use 
infra-red reflective grey paint place 
normal grey paint the same shade 
will reduce absorption direct thermal 
radiation 33% and white paint will 
reduce 83%. major cause loss 
life severe fires lack oxygen 
carbon monoxide poisoning. Figures 
for the air consumed complete com- 
bustion several paint media and the 
carbon monoxide produced their in- 
complete combustion have been com- 
puted. considered that several coats 
combustible paint layers wall 
paper increase the 
risk loss life through these causes 
and that the use fire-retardant paint 
would effect material improvement. 
Thick multicoat paint systems also greatly 
increase the risk spread fires. Prin- 
ciples formulation fire-retardant 
paints and modern test methods are 
briefly 5296 


5.8 Inhibitors and Passivators 


5.8.1 

Prevention Corrosion Means 
Industrics Ltd. Research, No. 324- 
332 (1952) July. 

Author discusses recent theories 
inhibitive action and some modern ap- 
plications. The properties the more 
common inhibitors are described and 
also their industrial uses. Included 
the discussion are the classification 
inhibitors, cathodic and 
tors and inhibitors for acid solutions. 
The inhibitors described are oxygen, 
sodium hydroxide, carbonate, 
sodium benzoate, sodium phosphate, so- 
dium bicarbonate, sodium silicate, so- 
dium chromate, sodium nitrite, sodium 
polyphosphates, oil emulsions and vapor 
phase and refer- 
ences are given.—INCO. 5782 


5.8.2 


Mechanical Aspects Corrosion In- 
Corp. World 135, No. 190-192, 
154 (1952) Nov. 

How design corrosion inhibitor in- 
jection systems, automatic semi-auto- 
matic. Suggestions for the stick method, 
automatic slugging, continuous annulus 
injection and inhibitor injection system 
gas lift wells are covered. Diagrams. 
—INCO. 5606 
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5.8.2, 8.4.3 


Visco 953-X. Oil Gas J., 50, No. 47, 
132 (1952) Mar. 31. 

chemical inhibitor for corrosion 
control oil production which 
polar-type organic material, having 
complex synthetic composition with me- 
dium fluidity atmospheric tempera- 
tures, can adsorbed metal sur- 
colored liquid containing inorganic 
salts alkalies, corrosive proper- 
ties, basic reaction, having 
9-10, insoluble oil and dispersible 
water. Manufactured Visco Prod- 
ucts Co., 5720 


5.8.3 


Condensed Phosphates and Corrosion 
Control. Chemistry In- 
dustry, No. 19, 408-414 (1952) May 10. 

Discusses relationship with the appli- 
cation condensed phosphates sta- 
bilize supersaturated cadmium carbonate 
solutions, the general 
corrosion and inhibitor action, the 
possibilities cathodic and anodic con- 
trol with condensed phosphates, tuber- 
culation, pitting and the successful use 
metaphosphate low pH, the role 
cadmium corrosion control and 
the protection non-ferrous metals. 
Experimental procedures are described. 
The use small concentrations con- 
densed chain phosphates for the control 
corrosion natural waters very 
closely allied with the use similar 
concentrations for inhibiting the deposi- 
tion calcite from supersaturated cad- 
mium carbonate solutions. Illustrations 
and references are included—INCO. 

5746 


5.8.3, 3.8.4 


The Influence Inhibitors the 
Dissolution Iron Acid Solution. 
Soc., 99, No. 259-266 (1952) June. 

fundamental study the mecha- 
nism inhibitor action hydrochloric 
acid Inhibitors which are oth- 
erwise effective have little influence 
the reduction ferric ions platinum 
cathode and result these studies 
the relatively slight effect inhibitors 
the dissolution iron the pres- 
ence oxygen explained, since in- 
hibitors have only slight effect in- 
creasing the metal solution over-voltage. 
They prevent the dissolution iron 
direct hydrochloric acid attack rais- 
ing the hydrogen over-voltage the 
iron surface, thus preventing hydrogen 
5487 


5.8.3 


Precipitation Colloidal Ferric Oxide 
Corrosion Inhibitor Ions. 
Yale Univ. Phys. Chem., 
56., No. 671-672 (1952) May. 

Relative precipitating power with re- 
spect ferric oxide sol anions em- 
ployed corrosion inhibitors was de- 
termined. was concluded that the col- 
loidal precipitating power anions 
not significant factor the corrosion 
inhibition mechanism, Table five 
references are given.—INCO. 5747 


5.8.4, 3.2.2, 3.6.2 

Protection Metals Against Pit- 
ting, Tuberculation, and General Corro- 
sion, KAHLER AND PHILIP 
Ind. and Eng. Chem., 44, 1770- 
1774 (1952) Aug. 

This paper covers the history the 
use the chromate inhibitor and points 


out that chromate, although one 
best treatments for saving steel, 
pitting and tuberculation when used 
concentrations insufficient stop 
attack. Phosphate low concentrations 
higher phosphate concentrations (10 
100 ppm) range 5.5 gay 
severe pitting tendencies, being 
this action than chromate 
Phosphate high concentrations 
synergists such complex 
low were found practically 
equivalent phosphate alone. 
search overcome the shortcomings 
phosphate and chromate inhibitors 
alone, this combination two 
inhibitors, phosphate-chromate, was 
over select range and was found 
control pitting and tuberculation, 
exhibiting this new mechanism for the 
control pitting and tuberculation, the 
phosphate-chromate treatment also 
could control general corrosion, say. 
ing high 99% steel total con. 
ing the number pits compared 
single chromate phosphate inhibitors 
the combination phosphate-chromate 
treatment exhibited new 
though the combination 
and chromate was acting 
agency and not two single anodic 
inhibitors. Field data from plants 
using the combination treatment are 
presented show that 
research data has been verified 
tensive plant 5568 


5.9 Surface Treatment 


5.9.4, 6.4.2 

The Anodic Oxidation Aluminium. 
land), 24, No. 292, 281-283 (1952). 

The theory anodizing 
and details the chromic-acid process 
(Bengough-Stuart process) and the 
furic-acid process are given. The 
acid process unsuitable for use with 
aluminum alloys containing 
but the corrosion-resistance the 
produced better than that pro- 
duced the sulfuric-acid process. Thi 
sulfuric acid oxide film 
whereas the chromic acid film nol 
Notes are given the final 
multichrome dyeing and method 
removing patchy and streaky 
fore 
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7.1 Engines, Bearings and 


Turbines 


7.1, 3.5.9 

Ryman Alloy for Exhaust Systems 
Resists Scaling 1800° 
Jr. Ryan Aeronautical 
Co. Western Metals, 10, No. 
(1952) July. 

When Ryan exhaust systems were 
dered for tanks and 
new alloy, named “Rynalloy,” was 
cially formulated the companys 
velopment laboratory. Two types ball- 
and-socket assemblies are provided 
the personnel carriers. Both 
contain stainless steel tubes, while the 
smaller unit contains cast 
Resist and the larger 
cast balls the new 
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ninium. 
(Eng- 
ONE SIMPLE single product turn trips. Nitrox can also used the cleaning 
will clean wide variety residual materials from and protection variety industrial containers 
iron and steel tanks—and the same time protect such stationary tanks, drums and tank cars. 
the cleaned surfaces against rust and corrosion. CLEANS GIVES LONG-LIFE PROTEC- 
PROVEN under actual working conditions, SOLVAY TION. Nitrox will remove many inedible oils, chlori- 
The Nitrox combines the efficient cleaning action caus- nated solvents, organics and similar stubborn, cling- 
tic soda with the long-established inhibiting action ing substances. After cleaning, Nitrox leaves film 
sodium nitrite. the surface that protects against rust and 
action, Nitrox fills long-standing need for single obligation, write your nearest Solvay office. 
product replace the several materials previously 
used. This simplification lowers labor costs re- and containers 
duces possibility eliminates multiple op- Development Company. 
erations and added equipment. 
SOLVAY PROCESS DIVISION 
LIFE TANKS—At present Nitrox ALLIED CHEMICAL DYE CORPORATION 
systems being successfully used remove residues from Broadway, New York 
ratures tanks light oil service and pro- BRANCH SALES OFFICES: 
nautica! it t th Pe: z ° Boston * Charlotte * Chicago * Cincinnati * Cleveland * Detroit * Houston Be 
’ 42-43 ec e insides of these tanks from corrosion on re- New Orleans * New York ¢ Philadelphia * Pittsburgh * St. Louis * Syracuse | 
vere 
vas 
de- 
SOLVAY/ NITROX 
ded 
semblies 
illoy. Caustie Potash . Sodium Nitrite Ammonium Chloride Snowflake® Crystals 
54 Para-diehiorsbenzene 
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7.1, 2.4.2 

Behavior Liquid Hydrocarbons with 
White Fuming Nitric Acid. 
AND Zucrow. Purdue Univ. Ind. 
Eng. Chem., 44, No. 11, 2668-2373 (1952) 
Nov. 

Experimental study the combustion 
behavior number pure hydro- 
carbon compounds with white fuming 
nitric acid under conditions simulating 
those found actual rocket motor. 
Testing apparatus for measuring the rate 
temperature rise consists glass 
reactor, thermocouple from 
wire and stirring mechanism stain- 
less steel housed stainless steel 
cylinder. Tables, graphs and refer- 
5825 


7.1, 4.4.7 
Engine Lubricating Oils: The Per- 
formance Premium and Heavy-Duty 
Engr., 42, No. 558, 387-393 (1952) Oct. 
Development acids the oil 
high temperature the use oil 
without oxidation inhibitor can cause 
heavy corrosion copper-lead bearings. 
Where these bearings are used with 
sump temperatures excess 250 de- 
grees important that the oil 
reach the standard set the MIL-O- 
2104 specification far the Chevrolet 
L-4 tests concerned. The use suit- 
able filters, together with their proper 
maintenance, will almost eliminate wear 
from abrasion, 
5833 


7.2 Valves, Pipes and Meters 


Plastic and Glass Fiber Pipe Has New 
Basic Uses. Petroleum Engr., 24, D51 
(1952) Mar. 

glass-fiber 
reinforced, plastic pipe which withstands 
high pressures, yet light weight; 
need not coated, wrapped, given 
cathodic protection; can placed 
hand with light machines and joints 
bent conform with ditch contours.— 
BTR. 5691 


7.2, 6.2.5, 6.3.10, 2.3.4 

Accelerated Corrosion Tests Steels 
(and Nickel Alloys). 
AND SANTON U.S. Atomic Energy 
Commission Publ., 1952 (LA-1313), pp. 

Various materials were subjected 
general corrosion tests 
suitability for duct work; they included 
“A” nickel, Monel, Inconel, Inconel 
steel. Accelerated corrosion 
tests were made simulated hood 
with the metals contact with the 
fumes from five concentrated acids and 
one alkali and welded specimens were 
tested for stress-corrosion cracking and 
affected areas. The stainless steels and 
Inconel showed the best resistance 
general chemical attack and Inconel was 
also free from stress-corrosion suscepti- 
bility and pitting. These results are 
general agreement with commercial ex- 
perience. Seamless and welded stainless- 
steel tubing cracked profusely after 
few hundred hours stress-corrosion tests 
the standard magnesium chloride re- 
agent. Considerable protection was af- 
forded heat-treating the tubing 
1950 degrees (1065 degrees for 
minutes followed air-cooling and 
pickling the steel before passivation.— 
MA. 5838 
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7.4 Heat Exchangers 


7.4.1, 8.8.1, 3.7.3 

Welding Heat Exchangers for the 
Welding (New York), 31, 387-392 
(1952) May. 

Different types heat exchangers 
manufacturers. Emphasis welding, 
but includes choice alloys for differ- 
ent parts and service conditions, inspec- 
tion, testing and finishing. Numerous 
5585 


7.4.2, 6.3.6 

Tin Bronze Condenser Tubes. Tin and 
Its Uses, No. 26, 6-7 (1952) May. 

Review the situation tin bronze 
condenser tubes. Their adoption today 
would effect immediate economy 
the use nickel. Examples the prac- 
ticability the 10% tin bronze tubes 
are given. Charts comparing alumi- 
num brass, 70/30 copper-nickel and 10% 
tin bronze are shown.—INCO. 5822 


7.5 Containers 


7.5.2, 5.4.3 

Organic Protective Coatings for Metal 
Cans. Continental Can Co., 
Inc. Paper before the Chemical Institute 
Canada, Protective Coatings Div., 35th 
Conf., June 2-4, 1952, Montreal. 
Chem. Canada, No. 10, 31-34 (1952) 
Oct. 

Attempts develop all-purpose 
protective coating have not been suc- 
cessful and from different pro- 
tective coatings may needed meet 
the requirements the many products 
now packed cans, Various coatings 
including the oleoresinous, vinyl, phe- 
nolic, and the wax types are described. 
Properties, evaluation, and applications 
can liners are considered. Synthetic 
resins have replaced the natural resins 
and ester gum. Can linings containing 
zinc oxide were developed for corn cans 
but were extended other products 
and were called 

5444 


How Protect Storage Tanks. 
Gas J., 51, No. 11, 107 (1952) July 21. 

Cleaning accounts for 60% the total 
labor costs about 37% the total 
over-all cost the tank-painting pro- 
gram. Four basic methods are used for 
cleaning steel surfaces. They are wire 
brushing, sandblasting, pickling and 
flame-priming. The first two methods 
are most universally employed. Results 
tests proved that application the 
first prime coat brush would give 
longer service life than spray. Two 
types protective coatings most gener- 
ally used are paints and mastics. Photo- 


graphs.—INCO. 5687 


7.5.5, 5.2.1 

Cathodic Protection Steel Water 
Tanks. Kenyon Am. Water 
Works Assoc., 44, 428-434 (1952) May. 

Procedures and experiences Long 
Beach Water Dept., Long Beach, Calif. 
They indicate that cathodic protection 
the interior surfaces steel water- 
storage tanks limited those areas 
below the average high-water line. 
still remains necessary protect those 
areas above this level with some type 


coating. Use limited non-ice-forming 
months the year.—BTR. 5828 


7.5.5, 5.4.5, 5.4.2 


How Protect Storage Tanks, 
Humble Oil Ref. Co. Paper 
Mt 
Francisco, May 12-15, 1952. 
51, Nos. 221, 117, 113 


fore API, 17th Midyear 


(1952) May 26, June June 
Discussion the coal-tar-b 


ration including degreasing 


Pneumatic application con 
tar (Gunite) internal 
tanks for protection against 
also discussed.—INCO. 


7.6 Unit Process Equipment 


7.6.4, 3.5.2 


External Boiler Deposits. 


LEY. Inst. Fuel, 25, 221-225 


The problem the fouling 


tube boilers external depo 
ceived considerable amoun 


tion from many investigato: 


present paper special attentio 
given the aspects 
which are most concerned 
organic minerals the coa! 
behavior boiler systems, 
types deposits are discusse 
relations are suggested betw: 
verity trouble from these 
the amounts various consti! 
chlorides, sulfur and 
the coals burnt. Considerati 
given the factors influ 


vaporization mineral 


boilers and the subsequent 
of these vapors on heating s 


addition the formation 


posits due chemical influe 


concerned directly with the 


the gases and the metal 


Radio 


7.7, 2.3.5 
Oxidation Alloys the 


Materials Bull., 182, 71-75 (1° 
the 


evaluating electric heating wire 
off, 
wire 
the electric resistance 
10%. Brasunas and Uhlig show 
considerable drop temperature 


version the test the 


the wire heated 
for minutes and minut 
the test continued until 


during this test and describe 


perature the wire controlled 
the 


out well the humidity 


rounding atmosphere. This test 
for rapid evaluation alloys and 
face treatments for 
oxidation. Results are given show 
effect temperature and 
humidity the tor 80:2) 


nickel-chromium alloy, Th: 
contaminating the wire 
various salts before test 
results are given for the efi 
gen for various temperatures 
Considerable improvements 
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Engrs. J., 45, No. 68-71 (1952) 
used for cathodic protection 
pipelines may cause serious inter- 
ference telephone cir- 
cuits, which can eliminated smooth- 


5270 


(1952) Sept. 

Points ovt that the above reduce space, 


q 


7 


cost; and improve vibration 


corrosion resistance. Three types 


137, No. 24, 215 (1952) June 16. 


has 


this sysicm may spaced close 
achieve low reactance drops 
obtainable only with copper 
Service Manufacturing Com- 
has been named 


5461 
Corrosion Resistance Aluminium 
Several transmission lines France, 
constructed between the years 1926 


1929, using aluminum and “Aldrey” 
have remained perfect condi- 

tion during the intervening years. The 

cable was given thick coating grease 

year but was otherwise untreated. 
atmosphere was some cases sat- 


with salt water, and others 
Testing charged with corrosive industrial vapors. 
Pellestrina line situated meters from 


sea coast was found quite 
corroded, just previous World 


and the rain had failed either show what TAPECOAT coal tar 
satisfaction. most cases corro- Use TAPECOAT combat cor- 
was found that the cable had rosion above below ground 
5439 stations, distribution lines, pipe joints, bolt-type couplings, 
4.2.5 fittings, large bends, large diameter pipe, insulated lines, 
Behaviour Stranded Aluminium BOOTH tanks, and other surfaces subject corrosion. 
(England), 15, No. 174, Write for descriptive brochure and prices 


steel-cored alu- The TAPECOAT Compan 


without zinc chromate tetroxy- 1521 Lyons Street, Evanston, Illinois 
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chromate using both 
and Silmalec (0.5% magnesium, 
0.5% silicon) stranded conductors. Ad- 
hesion more important than cohesion 
5347 


7.7, 6.4.2 

Aluminium Versus Copper. 
Modern Metals, No. 25-32 
(1952) May. 

The trend greatly increased alu- 
minum usage the electrical industry 
influenced the greater availability 
aluminum and its relative cheapness. 
General Electric has built three 200,000- 
kilowatt generators with aluminum wire 
windings, and one the company’s 
standard washing machines powered 
motor with aluminum windings. 
France the company making cast 
aluminum rotors for asynchronous mo- 
tors with ratings 1200 horse- 
power. A.C.S.R. accounts for eight 
every ten miles line conductor oper- 
ating above 150,000 volts. The Cleveland 
Electric Co. adopting 
aluminum some its dintributing 
network. Aluminum conductor being 
used transmit 4340-volt power from 
substations where stepped down 
the 120 240 voltage required cus- 
tomers. (electric conductor) 99.5 
percent pure aluminum used insu- 
lated conductor has certain advantages 
over copper. has better resistance 
corrosion sulfurous atmosphere, and 
entirely inert rubber compounds. 
Aluminum conductors may joined and 
connected welding, soldering and 
mechanical conductors. One the new- 
est electrical conductors construc- 
tion called “Triplex” consisting 
single self-supporting cable made 
three wires, two which are insulated 
and loosely wound around third bare 
wire. Western Electric pro- 
ducing aluminum wire commercial 
hasis for delivery telephone compa- 
5397 


7.9 Specifications 


7.9, 1.6, 7.2, 6.2.1 

ASTM Specifications for Steel Piping 
Materials. Book, 384 pages, 1952. Amer- 
ican Society for Testing Materials, 1916 
Race St., Philadelphia Pa. $3.50. 

Contains latest approved form 
for carbon and 
alloy-steel pipe and tubing, including 
stainless. Materials covered include: pipe 
used convey liquids, vapors, and gases 
normal and elevated temperatures; 
still tubes for refinery 
exchanger and condenser tubes; boiler, 
superheater, and tubes. 
Includes specifications for castings; forg- 
ings and welding fittings; bolts 
nuts.—MR. 


7.10 Other 


7.10, 

The Ferroxyl Reagent Applied 
Study Knitting Needle Corrosion. 
Bryant. Textile Research J., 22, 553-554 
(1952) Aug. 

Tests were carried out the corro- 
sion problem and the above method 
proved satisfactory. Needles are alloy 
5404 


7.10, 8.4.3, 5.11 
Some Considerations Selection 
Sucker Rods. (Ideco). Pe- 
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troleum Engr., 24, No. B-12+ (1952) 
Apr. 
Elasticity, fatigue and economics 
designing sucker rods 
fatigue testing are reviewed. Improper 
handling creates the most common 
stress raisers. The endurance limit 
carbon and alloy steels related the 
tensile strength and this relaitonship de- 
pends the hardness the steel. Re- 
duction the endurance limit sucker 
rods subject corrosion fatigue wa- 
ter cut corrosive well fluids con- 
sidered. Pressure pure water reduces 
the endurance limit steel less than 
that found air. Hydrogen embrittle- 
ment steel, use alloying elements 
such chromium, molybdenum 
and copper increase hardenability 
steels, stress range, calculation sucker 
rod load, natural frequency longitudi- 
nal vibration and pumping speed, rod 
weight and maximum permissible stress 
level are discussed. Tables, graphs, 
5702 


8.1 Group 


8.1.2, 7.10 

Atmospheric Exposure Tests Nailed 
Sheet-Metal Building Materials, 
Materials and Structures Report No. 128. 
March 28, 1952. pp. 

The tests reported were undertaken 
show how improper installation could 
accelerate the corrosion nailed build- 
ing materials, and 
corrosion resistance atmospheric ex- 
posure. The materials tested were alu- 
minum, aluminum alloys, 
galvanized steel and aluminum coated 
steel. The zinc alloy sheets were nailed 
wood with bare steel galvanized 
nails, using lead neoprene washers 
washers all. The galvanized sheets 
were fixed with nails made aluminum, 
steel (bare, resin-coated, galvanized 
cadmium plated) and copper. After two 
there was very Itittle corrosion 
any the galvanized sheets, though 
contact with copper and 
lead had somewhat increased the cor- 
rosion the outer zinc layer. Alu- 
minum galvanized nails are recom- 
mended, with neoprene rather than lead 
washers.—ZDA. 5721 


8.1.2 

Painting Steel Bridges. 
Can. Paint Varnish Mag., 26, No. 
(1952). 

The cleaning, preparation 
ing steel bridges are discussed. Paint 
systems used certain bridges exposed 
particular types weather conditions 
are described.—RPI. 5594 


8.1.2, 6.2.5 

Type 430 for Roof Drainage. 
Am. Steel Inst. Sheet Metal 
Worker, 43, No. (1952) June. 

Some roof installations Type 430 
steel which have 
been service for number years 
and current installations the residen- 
tial field are reviewed. group houses 
were equipped with Types 301 
and 430 and difference service was 
found after one year. The chromium 
content makes the alloy resistant cor- 
rosion and the nickel content increases 
its workability. Fabrication, soldering, 
field installation and painting are dis- 
cussed. Although Type 430 does not 


bend with the ductility bends 
sheet metal work can_be made 
torily. 


8.1.4, 6.2.5, 2.2.3 

Corrosion Studies and the Use 
Stainless Steel the Back River 
age Treatment Works, Baltimore, Mary. 
Huston. Sewage and Industrial 
24, 1209-1220 (1952) Oct. 

Describes corrosion tests stainless 
steel, aluminum, nickel alloys, 
cast and wrought irons and mild 
plant-scale experience 
stainless steel primary settling tanks 
ferrous sulfate chlorinating tanks, 
downspouts and gutters, 
sludge pump and vacuum filters, 
cludes with effect mechanical proper. 
ties and applications for stainless 
Photographs and 


8.1.4, 5.4.5 

Paint Protection Sewage Works 
and Industrial Wastes, 24, 1-23 
Jan. 

The various types protective coat 
used and about sewage 


558] 


8.1.4, 5.8.3, 8.9.3 


Action Sodium Silicate Corto. 
sion Inhibitor Water Piping. 
and Eng. Chem., 44, No. 1765 (1952) 
Aug. 

Anti-corrosion treatment water sup- 
plies several hundred buildings 
number different cities, 
past years, has shown that one the 
effective and economical 
ments applicable potable water the 
continuous addition silicate 
dominantly silica forms 
surface the pipe; remains 
film and does not build The 
theory this formation thin 
tective film and data are 
57% 


8.2 Group 


8.2.1, 8.2.2, 6.2.2 


Iron Atoms the Service the 
Electrical Engineer. 
Engineer, 193, 599-600 (1952) May 

Extracts from Kelvin Lecture. 
erties, fundamental aspects, 
atomic and crystal structure and ther 
effects mechanical and physical 
erties, including corrosion, creep, 
temperature behavior and 


8.2.1, 7.7, 3.6.4, 3.6.6 


Finishes for Communications 
ment with Special Reference 
trodepositors’ Tech. Soc., 28, 69-88 (19% 

finish, accelerated testing, 
assembly, service conditions, 
loys; tinning for soldering) 
Includes tables contact 
sea water and 
tions found satisfactory 
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SOMASTIC Coated Pipe will give you 


Association Corrosion Engineers.) 


uniform, seamless protective sheath. De- 
sired mechanical strength and other 
physical properties for each project are 
secured properly grading inert ma- 
terials, and combining them with the 
optimum amount the correct grade 
asphalt. Waterproofing assured. The 
completed, coated pipe withstands stock- 
piling, field hauling and handling meth- 
ods that will rupture distort other 
coatings. 
permanence the ground... 
our knowledge the useful life 
SOMASTIC Coated Pipe still limited 


indi that 
“This survey indicates 
5/, i OD pipe Results. coating 
intai rcathodic pro- nig 


the 
tor safety for the normal range coating was almost com- 


OODES 


ffected soil stress 
rating pressures and pletely unaf 
for with the whitewash largely 
overall investment costs. 


discontinuity rate per 
protection rectifier units The low 


only the total time has been 
mile and small area affected and has been the mar- 
tion the line was tective least nine So...why not check SOMASTIC 
“The three the Pipe Coating the next time you need 
coating were: total area coating corrosion protection your pipe line? 
U 
ing dis- sely affected from 
Amodified Pearson coating was approximately you want the full story? 


Write TODAY for the complete story 


Conclusion (ours!) square feet this field examination SOMASTIC 
failures. 


ted Pipe Coating. Ask for “335 Mile Report.” 


other field test reports and list 
SOMASTIC Pipe Coating user refer- 
ences near you. are your service! 


SOMASTIC Pipe Coating 
manufactured 
and the Western States Box 457, Wilmington, Calif. 
All Foreign Locations Rail Address: Watson, California 


2414 East 223rd St., Wilmington, Calif. 
Service Organization Specializing SOMASTIC Pipe Coating and the Interior Lining Pipe the Tate Process and the Centriline Process. 
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8.3 Group 


8.3.2, 8.3.4, 6.4.2 

The Corrosion Aluminum and Its 
Aluminio, 21, No. 130-134 
(1952) May. 

Strips high purity aluminum and 
certain aluminum alloys—Alumin, Per- 
alumin and Anticorodal—were immersed 
wine three different qualities for 
end this period was found that the 
wine had corroded all strips, although 
the high purity aluminum least 
damaged. The wine had also taken 
metallic taste which made unfit for 
consumption. second trial, one-liter 
bottles were used, the inside which 
had been coated with Periplast paint 
(thermohardened phenolic resin). The 
bottles were Alumin alloy and the con- 
ditions storing were similar those 
used when the strips were tested. After 
one month 14-16 degrees the inte- 
rior the bottles was not damaged, nor 
was the taste the wine changed.— 


5494 


8.3.5, 6.4.2 

For Selling Meat—Aluminum Platters 
and Pans. Modern Metals, No. 49-54 
(1952) Apr. 

Trays, pans and new product, Pan- 
L-Cart, light and sturdy pushcart, in- 
tended for meat and other foods, are 
made aluminum. The principal reason 
for using aluminum the metal’s supe- 
rior corrosion resistance. The new 150S 
alloy takes good anodized 
INCO. 4179 


8.3.6 

Corroson the Sugar Refining In- 
dustry. Werkstoffe Korro- 
sion, No. 12, 441-444 (1952) Dec. 

The normal, slightly alkaline, cane 
juice does not attack steel equipment. 
Under certain conditons which occur 
the course processing, decomposi- 
tion some the constituents the 
cane juice takes place. This causes acids 
form, which attack the material 
which the pipe lines are constructed, 
thereby generating hydrogen high 
temperatures, Similar corrosion results 
and obtained the laboratory the 
use dilute acetic acid—INCO. 5761 


8.4 Group 


8.4.2, 5.7.7, 5.8.2 

Gas-Condensate Well Corrosion... 
What Costs and How Combat it. 
Shell Oil Co. Paper before 
NGAA, Corrosion Research Project 
Comm., 1952, Houston. Oil Gas J., 51, 
No. 14, 108+ (1952) Aug. 

Summary what being learned 
about this costly problem—what causes 
it, how detect and evaluate it, and 
the techniques and measures for con- 
trolling it. Suitable alloys were found 
for well-head assemblies and for special 
tools installed tubing strings. vari- 
ety chemicals were found satis- 
factory and economical for use neu- 
tralizers and inhibitors. Several tubing 
alloys and coatings are use, and indi- 
cate that they will economic solutions 
the tubing-corrosion problem. The 
average uncontrolled corrosion cost 
while the average range 
chemical treating costs $0.25-0.75/ 
Tables and 

5840 


64a 


8.4.3, 7.6.8 

Maintenance Major Challenge 
This Indonesian Refinery. Oil Gas J., 51, 
No. 33, 274-276 (1952) Dec. 22. 

Maintenance problem developed dur- 
ing early postwar operations was corro- 
sion distillate worms. The source 
the trouble was due the breakdown 
salt crudes form hydrochloric 
acid. Ammonia was injected neutral- 
ize these acidic condensates since little 
could done change operations 
remove salts prior crude processing. 
—INCO. 5688 


8.4.3, 3.2.2 

Some Corrosion Problems Petro- 
leum Refineries. Mason, Jr. Pe- 
Engineer, 24, No. C10, 
C14, C16-C18 (1952) Feb. 

Presents analysis problems 
encountered. Each specimen was exam- 
ined for cracking, pitting and other 
forms local attack. Method test 
was accord with ASTM Recommended 
Practice for Conducting Plant Corrosion 
Tests. Metals involved 
stainless, carbon steel, cast iron, copper 


and alloy 4197 


8.4.3, 6.4.2 
Aluminum the Petroleum Industry. 
Modern Metals, 34-36 (1952) July. 
Aluminum for such applications 
river and bridge crossings, underground 
lines, sucker rods, exploratory rigs, heat 
exchangers and instrument 


5795 
8.4.3, 5.8.2, 7.4.2 

How Control Internal Corrosion 
AND Sinclair Refining 
Co. Oil Gas J., 50, No. 45, 290-293 (1952) 
Mar. 17. 

Organic inhibitors used protect 
crude still condenser systems along with 
corrosion resistant alloys. Dosage, sam- 
pling and analysis results are dis- 
cussed. the condenser system, heat 
exchangers are Monel lined the 
bundles are assembled with Admiralty 
tubes. Tables and graphs are included. 


—INCO. 5814 


8.5 Group 


8.5.3, 7.6.6 

Corrosion Alkaline Pulping Digest- 
ers. Analysis Corrosion Question- 
TAPPI, 35, 403-409 (1952). 

Tabulates results extensive ques- 
tionnaire sent kraft and soda pulp 
mills the S., Canada and Australia 
obtain data helpful correlating in- 
formation above. Additional work and 
tests are 5673 


8.5.3 

Nickel Plating Large Drum Dryer. 
Electroplating Metal Spraying, No. 
229 (1952) July. 

Illustrations show large drum drier 
used the manufacture machine 
glazed paper. The application nickel 
deposit the cast iron drum gave good 
resistance corrosion and 
glaze the 5491 


8.5.3 

Stainless Steel Used Cut Anglo- 
Canadian Blowpit Leaks. Paper 33, 
No. 12, 1421 (1952) Mar. 

The Anglo-Canadian Pulp and Paper 
Co., Quebec City, has used Type 316 
stainless steel prevent leakage and 
failure blowpits. Stainless steel tanks 
were installed handle the pulp 


blows from the digesters. Stainless 
valves and pipes under the tanks 
closed off and water fed into the 


8.5.3, 4.3.7 

Pont. Paper Trade J., 135, No. 
243 (1952) Nov. 14. 

the peroxide bleaching 
steel, tile-lined concrete 
rubber-lined steel are used 
materials because their resistance 
corrosion, catalytic effect 
decomposition and 
some applications. Diagrams and 
INCO. 


8.6 Group 


8.6.2, 5.3.2, 4.4.2, 4.3.3 

Nickel Use Soap Plants. 
Chemicals, 28, No. (1952) 

Standard Ni-Lectro-Clad and 
tings with .007-.010-inch pure 
mit economical corrosion 
production. Photograph the 
trasting effect hot caustic and fat 
for over two years, surface nickel 
unblemished and promises 


8.8 Group 
8.8.1, 5.4.5, 6.6.8 


Plastic and Corrosion. Chen 
Products, 15, No. 17-21 (1952). 

When chemical plant and equipment 
exposed corrosive conditions son 
protection given surface coating 
particularly polyvinyl 
mers. Small metal vessels may 


tected with stoved 
such 
le 


resin. 
polyvinyl chloride, neoprene, plast 
poly-Me methacrylate, find uses 
lining vessels the fabrication 
equipment. Corrosion-resisting cements 
furane cashew nut shell liquid 


and inert fillers—RPI. 


8.8.1, 3.7.3 

Fabrication Chemical Plant. 
Process Eng., 33, No. 10, 
(1952) Oct. 


Discusses the metallurgical, 


and mechanical involved 
constructing vessels capable 
standing high pressure 
high temperature and corrosion 
chemical industry. Welding, stress 
lieving, corrosion testing are 
viewed. Most difficult all 
als weld X-ray requirements 
nickel-clad plate. Harvey and 
and Lukens Co. have reached 
the welding nickel-clad Ex- 
periences with unusual 
nitric acid plant, high 
sels, tubular heat exchangers, removable 
covers, high-temperature and 
uum fractionator are 


8.8.1, 8.3.3 
Chemicals from Milk. 


Co., Inc. Ind. and Eng. Chem.. 44, 


1257-1268 (1952) June. 
Corrosion problems are 


March, 
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Say 

and 

Systems Ucilon Coatings are 


far wide today because ac- 
prove that they assure 
corrosion-control pro- 
grams, example: 


INCREASED EQUIPMENT LIFE 

Large pumps moving salt 
water for processor had re- 
placed every months because 
corrosion. Because impellers had 
combat erosion, too, Unichrome 
Plastisol Coating mils thick was 
specified protect them. Housings, 
however, got just mils Ucilon 
Coating System for corrosion resist- 
ance. Inspection one year later showed 
both coatings still going strong, and 
attack the pumps. 


Chem 


some 
oatings, 
pro- 


uses 
tion 


INCREASED INTERVAL 
BETWEEN PAINT JOBS 


Interiors brine tanks one chem- 
ical plant were still protected from 
years after Ucilon Coat- 
ing System had been applied. an- 
other case, years service were 
also obtained against hydrochloric 
acid fumes, and with virtually 
patchwork needed. 


ved 


witi- 


for BETTER LOOKING PLANT 

well known distillery has stand- 

System for protecting outdoor metal- 

work. It’s applied every years. They 

have found that this aluminum for- 

mulation not only prevents rusting 

but also stays bright and attractive 

throughout the entire interval., 

Many Ucilon Coating Systems have 

corrosives under various con- 

ditions, MC-7 contains sim- 

chart guide you better 


Catalog.” *Trade Mark 


histories demonstrate the three 


corrosion control measures mean: (1) longer equipment life 
and downtime; (2) less frequent and therefore lower cost main- 


CORROSION ABSTRACTS 


Used inside and outside at hundreds of 
plants, Ucilon Protective Coating Sys- 
tems are successfully preventing the 
costly inroads of corrosion, 


How cast iron replaced stainless steel 


The toughness and chemical resist- 
ance special Unichrome 
often permit ordinary steel cast 
iron used under extremely cor- 
rosive conditions place stainless. 
The bigger the part, course, the 
bigger the savings. 

One company, for example, coated 
cast iron duplex strainer bodies 
weighing more than 1250 pounds with 


special Unichrome Plastisol Com- 
pound and satisfactorily used them 
where stainless had formerly been 
needed. 

Unichrome Plastisols, producing 
thick vinyl coating without porosity, 
are outstanding for continuous con- 
tact with broad range strong 
corrosives. Write for Bulletin VP-1. 


DRUM LINING WITH EXTRA ADVANTAGES 


overcome limitations phenolic- 
type drum linings for certain applica- 
tions, United Chromium has devel- 
oped superior epoxy-resin coating. 
This lining not only assures basically 
the same resistance acids, oils, sol- 
vents and wetting agents the 


phenolics, but also provides alkali 
resistance and greater flexibility and 
impact resistance. 

Because its flexibility and adhe- 
sion, stands impact shocks without 
cracking chipping off. Write for 
more detailed information. 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd Street, New York 17, Detroit 20, Mich. Waterbury 20, Conn. 
Chicago Los Angeles 13, Calif. Canada: United Chromium Limited, Toronto, Ont. 
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S740 
Chem 
4 | | 


milk by-product recovery. The milk 
whey mildly corrosive because the 
lactic acid. Other corrosion problems are 
intensified the addition hydro- 
chloric acid processing the casein and 
the accumulation salts during the 
processing lactose. the sugar plant, 
the evaporators are made Type 304 
stainless steel throughout. The centri- 
fuge bowls for the crude sugar recovery 
are bronze, but the refined centrifuge 
stainless. Slurries are removed 
Duriron pumps. Weldless stainless steel 
pipe and fittings and glass-lined and 
stainless steel vessels are used where 
contact made with solutions protein 
hydrolyzates, which are very corrosive. 
—INCO. 5522 


8.8.1, 6.2.5 
The Chemical Industry Can Extend 


the World 


Available from stock 


FOUND IT! 


The Best Insulated Pipe Union 
Texas Too! 


Sizes thru inclusive Pressure Rating 
—300 Insulate Domestic meter loops 
Insulate well flowlines Economical price 


Threads Metal Metal Plastic Threads 
Strip Out 


WHY WAIT INSULATE 'TIL 
WHY NOT MORE 


ASSOCIATION CORROSION 


(1952) Sept. 

Three short articles straight-chromium 
stainless steels: Chemical Industry’s Ex- 
perience Reasonably Satisfactory, 
Honnaker; Does Not Contaminate Mildly 
Corrosive Solutions, Brown; and 
Gives Adequate Service Nitric Acid 
and Ammonia Plants, Byorum.— 
BTR. 5529 


8.8.1, 4.4.10 

Formaldehyde from Methanol. 
Spencer Chemical Co. Ind. and 
Chem., 44, No. 1508-1518 (1952) 

uly. 

Discussion the commercial method 
minimize corrosion prob- 
lems, Spencer has made extensive use 


ENGINEERS 


Applications, Metal Progress, 62, 113-114 


stainless steel throughout its 
comes into contact are made 
steel, usually Type 347. the workin 
and 347 are used. Other materials 
steel, 
enamel and stainless-clad 
tions and references are 

8.8.1, 4.4.2 
Lactic Acid from Corn Sugar, 
Ind. and Eng. Chem., 
1955-1966 (1952) Sept. 

Production lactic acid from 

sugar. Stainless Type 316 used 
acid evaporators, vacuum filters, 
transfer coils the fermentors 
processing tanks and for circulating 
processing pumps. Wood used 
satisfactory material for constructing 
fermentors. The calcium lactate 
rator equipped with copper tubes 
bronze alloy vapor head. table 


8.8.1, 7.6.1 

Material Problems Chemical Pro. 
ess Equipment. Paper befor 
Schweizerischer Verband fur dic 
prufungen der Technik, Zurich, May 
1950. Sulzer Tech. Rev. 
21-34 (1952). 

Describes the principal 
rosion, such galvanic, concentration 
cell, intercrystalline, fretting, 
brittlement, cavitational erosion, pitting 
and scaling, the light practical 
perience and indicates 
remedies. All materials used tor proces 
equipment should carefully selected 
the chemist and engineer with 
regard the service conditions 
chemical reactions involved, while 
questions design and manufacture 
Use austenitic chromium-nickel 
which are available the process equip- 
and 


8.8.5 

Preventing Corrosion the Plating 
Shop. Electroplating Metal 
No. 10, 335-336 (1952) Oct. 

Need for protection steel work 
floors plating shops. The new 
resins synthetic rubber are 
suggested for the protection 
work with the procedure for application 
given. For flooring, bricks and tiles 
acid-resisting cement were found sat- 


isfactory.—INCO. 5693 


8.9 Group 


8.9.2 

The Finishing Motor-Car 
Harvey. Paper before Sheet 
Strip Metal Users’ Tech. Assoc. Spring 
Mtg., London, April 
Metal Inds., 29, No. 301, 
May. 

Cleaning, phosphate spray 
material for body finishing «ither 
quer enamel and operations 


(1952) May. 

Mufflers are used reduce 


out the pulsating flow which the 
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ms are 
ication This dense, impermeable, 3/32” thick press-polished Tygon Sheet 
one plastic shrugs off corrosives that quickly destroy rubber and other 
many Tygon Plastic formulations may lining materials. 
the answer your 
tough corrosion Tygon-lined equipment will handle safely all reducing acids well 
such highly oxidizing acids chromic, hydrofluoric, nitric 
sulphuric. Tygon completely unaffected oxidation. 
Tygon sheet plastic wears well. Its tough sturdiness resists abrasion; 
leet « . . . . . 
Spring easily repaired accidentally gouged damaged; its mirror- 
smooth surface stays clean longer. 
protection The next time you’re faced with one those “tough” lining jobs, 
talk our engineers about Tygon. 
mechanic2! items, 
AND FABRICATORS CORROSION RESISTANT MATERIALS AND EQUIPMENT SINCE 1865 
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2 
| 
are 


CORROSION 


noise. Nature the problem, muffler 
types, materials, spark arrester-silencers 
and installation suggestions are consid- 
ered. There are five types mufflers. 
Most mufflers are made from ordinary 
mild steel. Stainless 18-8 steel used 
for installations where corrosion-resist- 
ant qualities are needed and where high 
exhaust temperatures are encountered. 
Some mufflers are now being made using 
and some manufacturers 
with ceramic coating.— 


INCO. 5843 


8.9.2, 1.7.2 

Car Finish Tests Florida. Paint 
Manuf., 22, No. 137-138 (1952). 

The paint testing stations Amer- 
ican car manufacturer are described. 
Apparatus set Florida meas- 
ure the amount and intensity sunlight 
and the time for which surfaces are wet 
with rain dew. Michigan salt used 
thaw icy pavements considered 
cause corrosion cars; the addition 
rust inhibitors the salt now being 


8.9.3, 8.4.2 


Network Pipe Lines Serves Old 
Ocean Field. Oil Gas J., 51, 
No. 23, 186-188 (1952) Oct. 13. 

Internal corrosion the gas-conden- 
sate gathering lines, believed re- 
lated hydrate formation observed 
the lower half the pipe line. re- 
sults loss wall thickness the 
ground side and eventually the form- 
ing longitudinal rupture. pre- 
ventive, chemical gravity feed treaters 
were installed the gas wells. 


CATHODIC 
SYSTEMS 


Installations 
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PACKAGED 


UNITS 
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Rustproofing 
Company 


CARRIZO 
SPRINGS 
TEXAS 


SINCE 1937 
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further precaution, the pipe surveyed 
with wall-thickness tester which de- 
tects internally corroded areas 
acoustic mechanism.—INCO. 5751 


8.9.3 

Longest, Largest Line Laid Gal- 
veston Bay. Love. Petroleum 
Engr., 24, D3-D6 (1952) Feb. 

Construction pipeline, including 
coatings for protection against marine 
attack and welding MR. 

5589 

8.9.4, 5.4.5 

Hot Spray Results. Ind. Finishing 
(U.S.A.) 28, No. 67-68 (1952) April. 

brief note the excellent results 
obtained steel freight cars from the 
use finish consisting synthetic 
zinc chromate primer with sol- 
vents, plus one coat synthetic red 
enamel sprayed hot. After three years 
continuous service the two-coat sys- 
tem showed “added advantages color 


and gloss retention and exceptional dura- 
5546 


8.9.4 


Investigation the Formation 
Black Stains the Running Surfaces 
Rails. (In German.) JANICHE. 
Stahl und Eisen, 72, 758-765; disc. 765- 
766 (1952) June 19. 

Discusses causes above accumu- 
lation corrosion products the de- 
pressions, Stained rails were examined 
determine influence non-metallic 
inclusions and rupture the edges due 
excessive 5694 


8.9.4, 6.4.2, 2.2.4 


Unpainted Car for Underground. 
Light Metals (England), 15, No. 172, 216, 
(1952) July. 

complete train unpainted alumi- 
num will appear the London under- 
ground service later this year. the 
present time one car service, the 
traditional red paint the London un- 
derground being absent except 3-in. 
band below the windows and the 
name transfers. the unpainted alumi- 
num surface wears well enough, the ini- 
tial finishing coats and maintenance will 
practically removed.—ALL. 5595 


8.9.5, 3.5.12, 4.6.11 

Effect Colour Marine Growth 
Lack, 58, No. 10, 435-440 (1952). 

Laboratory tests and open-sea trials 
are reviewed detail. Recent long-term 
experiments confirmed that green has 
the optimum inhibiting effect and that 
red promotes marine growth. far 
has not been possible develop non- 
anti-fouling compositions based 
purely the color effect—RPI. 5740 


8.9.5, 3.5.8 

Improving Crack Resistance Ships. 
Marine Eng. and Shipping 
Rev., 57, 67-68 (1952) Oct. 

Since not known whether the 
present requirements for the construc- 
tion welded ships are sufficient 
prevent structural failures, may 
well consider further improvements 
increase the crack resistance ships. 
number such improvements are 
known and they can instituted now 
spite lack knowledge quanti- 
tative requirements for notch toughness. 
Some these are follows: Nor- 
malizing, particularly for the heavier 
plate thicknesses. the 
strength requirement 
steel lowering carbon content; such 


more weldable steel. Specifying 
use only killed steel for the 
length the ship least for 
known critical areas this portion 
the ship. mentioned earlier 
from the use reduced carbon and 
creased manganese content, fine 
practice and normalizing. Requiring 
subsurface inspection welds, 
welded butts critical areas the 
ship. Specifying the use low-hydro. 
gen electrodes. Modifying designs 
reduce scantlings, thereby reducing 
thickness wherever possible will also 
the notch toughness the structure. 
Eliminating bulb shapes since 
butt welds are difficult make 
shapes. The improvements proposed 
the foregoing cannot, course, ap- 
plied existing vessels. 
remedial measures have been 
for ships this category. These 
riveted crack arrestors whici 
sent the best solution now for 
the protection large 
structures. These crack arrestors have 
fractures, thereby undoubtedly 
ing some ships from breaking two. 
however, the load the hull 
ciently high, course realized that 
these crack arrestors cannot maintain 
the integrity the structure, particu- 
larly when the fractures have become 
extensive. noted that ships fitted 
with crack arrestors havé broken 
two.—TIME. 5643 


8.10 Group 


8.10.2 

Properties Steels Refined the 
Converter Blowing Pure Oxygen 
from the Top. (In German). 
Stahl und 72, 
1018, 1019-1024 (1952) Aug. 14. 

Results comprehensive tests 
test melts variable composition, 
sile and impact strength, weldability, 
cupping, corrosion resistance, electrical 
properties and magnetic properties were 
studied. Numerous graphs 
—BTR. 


Mechanical- Metallurgical Problems 
Associated with Mine Drilling Opera- 
tions. Can. Mining Met 
Bull., 45, No. 487, 651-657 (1952) Nov. 

Field performances the bit, 
ment, drill rod and shank end elements 
the drill set are analyzed and their 
service lives are compared, 
causes service failure are 
life are discussed. Laboratory methods 
now employed for the service 
testing tungsten carbide bits conical 
push-on and threaded types 
ments, drill steel rods and shank 
are described. Fretting 
sion-fatigue and water corrosion 


—INCO. 582 


8.10.5 


Ind. and Eng. 
10, 2275-2284 (1952) Oct. 

the production animal the 
digesters are boiler plate 
bottom carbon-steel and filters 
are stainless steel, 
INCO. 


Allen 
Amerc 
Americ 
Bart 
Brance 
Coast 
Corrosi 
Dearbo 
Dow 
Duriror 
Federa 
Ame 
Gates 
Hayne: 
Div, 
Kopper 
Mavor- 
Mayes 
Michig 
Nation 
Engi 
Nation 
Unio 
New 
Pipelin 
Pipe 
Pittsbu 
Rubero 
Saran 
Service 
Solvay 
Allie 
Standa 
Stearn: 
Tapecc 
Tneme 
United 
United 
Wilkin: 
Williar 


4 1 
= 


and 
1g the 
mid- 
the 
10n of 
itional 
result 
grain 
t least 
of the 
hydro- 
to 
plate 
add 
Acture, 
sound 
these 
sed 
be ap- 
wever, 
repre- 
for 
steel 
ber 
WO. If, 
that 
articu- 
ecome 
fitted 

5643 


ability, 
were 
tables 

5695 


q Met 
Nov. 
their 
riewed 
ethods 
-onical 
ends 
corro- 
n are 


A 


March, 1954 


INDEX 
ADVERTISERS 


Vol. March, 1954 No. 


Allen Cathodic Protection Co............ 
Amercoat Corporation...... Inside Front Cover 
American Chemical Paint Co............. 
Apex Company............. 
Bart Manufacturing Company....... 
Co., Inc............... 
Cathodic Protection Service........... 
Cathodic Company.......... 
Coast Paint Lacquer Co............... 
Corrosion Kectifying Company......... 
Dearborn Chemical Company.......... 
Dow Chemical Company................. 
Duriron Company, Inside Back Cover 
Federated Metals Division 

American Smelting Ref. Co.......... 
Gates Engineering Company....... 


Haynes Steilite Company, 
Div, Union Carbide Carbon Corp. vii 


Insul-Mastic Corp. America xii 
International Nickel Co., Inc............. 
Sales Corp. 
Company .................. 
Mayes Brothers, Inc.............. 
Michigan Pipe Company................. 
National Association Corrosion 

National Carbon Company 

Union Carbide Carbon Corp....... 
New Jersey Zinc Company, 
Paladium Mastic Corporation 

Pittsburgh Coke and Chemical xiii 
Positions Wanted and 
Rustproofing Processes 
Saran Lined Pipe Company............... 
Service Engineers, Inc................... 
Solvay Process Division, 

Allied Chemical Dye 
Standard Magnesium 
Standard Pipeprotection, 
Tube-Kote, 
United Chromium, 
United Stoneware Company........ 


CORROSION ABSTRACTS 


FIRST STEP 


BOND 
COATING MATERIALS 


Maximum bond the coating materials, which the 
first step corrosion control, obtained with steel 
grit cleaning better bond than obtainable with 
any other conventional method cleaning pipe, in- 
cluding mechanically operated knives and/or brushes. 


These specimens coated pipe, part many hun- 
dreds tested, using identical coating materials and 
procedures, were impacted according 
standard methods. 


Pipes No. and No. were steel grit cleaned... 
pipes No. and No. were mechanically cleaned 
with knives and wire all were impacted 
with 650 gram steel ball dropped from height 
feet. The steel grit cleaned pipe had less than one third 
(1/3) the materials removed, compared the pipe 
that was mechanically cleaned. 


Only Standard Pipeprotection Inc., every length 
pipe cleaned with steel grit. Two Wheelabrators, one for 
34" and one for 20” pipe, clean your pipe 
for better bond. 


WHY PAY THE SAME FOR LESS? 


3000 SOUTH BRENTWOOD ST. LOUIS 17, MISSOURI 
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that NATIONAL ground anodes 


TRADE-MARK 


give complete cathodic protection buried metallic structures 


When you set out prevent corrosion, your choice 
method should decided these points: 


How fully does 
How surely does protect? 


How long does protect without 


With impressed-current system cathodic pro- 
tection using graphite ground anodes: 


You fit the power output prevailing conditions 
with complete protection. 


You can conveniently check the current output any 
STRIKE 


SHIP HULLS PIPE-LINE BOOSTER STATIONS 


time, any weather, glance the rectifier 
and continue get the same, sure protection. 


You enjoy the certainty full protection year 
year from the same, undisturbed installation; 
ended corrosion headaches within the effective area 
your anode system! 


Complete, measurable protection sure, verifiable 
protection; virtually permanent, maintenance 
protection. the kind that serves you and 
costs least overall. 


For details, consult corrosion engineer write 
for Catalog Section S-6510. 


TANK FARMS 


INDUSTRIAL PLANTS 


The term “National” is a registered trade-mark of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
Division Union Carbide and Carbon Corporation East 42nd Street, New York 17, 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
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Another leading manufacturer who relies 
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These Series 
Durcopumps have 
been service 
Spencer Chemical 

Company since 1948 


Series DURCOPUMPS are designed and 

built for heavy-duty chemical service. From 
the rugged, reinforced frame, through-bored for 
best bearing alignment, the heavy-vaned 
rotating element with micro adjustment, 

and oversized ball bearings, DURCOPUMPS 

are built for service. renewable shaft sleeve 
sealed the impeller head super-finished 
joint. Bearing adapters are locked the shaft 
without the use setscrews. All parts 
contact with corrosive solutions are the 
right high silicon iron stainless steel 

alloy fit your corrosion problem. 


Write today for complete details 
free Bulletin, P/1. 


These DURCOPUMPS have been operation since 1948 
serving Spencer Chemical Company their Calumet City 
plant the manufacture formaldehyde. 


Spencer Chemical Company truly one America’s grow- 
ing names Chemistry, with plants Pittsburg, Kansas; 
Henderson, Ky., Calumet City, Charlestown, Ind., and 
Vicksburg, Miss. addition formaldehyde, which 
widely used the resin and plastics fields well 
other familiar industrial applications, Spencer products 
include Methanol, 83% Ammonium Nitrate Solution, 
SPENSOL (Spencer Nitrogen Solutions) Ammonium 
Nitrate Fertilizer, FREZALL (Spencer Dry Ice), and 
Liquid Carbon Dioxide. 


THE DURIRON COMPANY 
Dayton Ohio 
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